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CHAPTER I. 

OVER THE AST1N-TAGH. 


On the 30th June In the year 1900 1 left Jurt-tschapghan intending to travel, 
via Abdal and Kum-tschapghan, to the southern shore of the Kara-koschun, and 
from there to the well of Dunglik. This, the first day’s march, which belongs to 
the lake area, has been already described, 1 shall still continue to adhere to the plan 



Fig, t« os the road to tiheTh 


which 1 have hitherto followed, or describing and discussing day by day the physical 
geography of the country travelled through, as well as jotting down the observations 1 
made each day. 1 advance no claims to be a specialist in geology, and shall there¬ 
fore content myself with brief indications of the dip of the strata anti the macroscopic 
features of die mountains. Tito rock specimens that 1 collected will Ire dealt with 
by expert geologists in a separate section of the work. My descriptive text will 
still continue to form a faithful running commentary upon the map; and after the 
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several itineraries have been described, 1 shall, by way of a finish to die whole, 

*P ve a ,® e ^ ra ^ ™ w ^ geographkd and hypsomstrical relations of the high 
plateau-land of Tibet ■ 

r> rf'! ^ ^ covered the long and tiring stage which reaches from 

Tinghk to littlik-Uilak. No sooner did we leave behind the sharply drawn boundary 
of the narrow belt of scanty vegetation than we found oursdves on the absolutely 
barren saj that slopes gently up towards the foot of the mountains, the surface bein* 
hard, with coarse sand and thin gravel, but without the slightest trace of organic 
hte cither old or new The gad-flies, which are a veritable plague to both man 
and beast throughout the whole of the Lop country, disappeared as if by macric, 

/ K 7 1 Wlth f \ sen ? ol mt,jrlse «*** tha < we no longer heard the unceasing 
i rone and buzz of these insects., On our left the belt of vegetation gradually thinned 

out to a point; we were travelling away from it at an acute angle. Although the 
^mosphere was perfectly clear, alt we saw of the lake of Kara-kosdmn L its 
' misch uas simply a thin, dark, horizontal line, backed by a faint, low-lying haze 
whxch by its yellow tint betrayed that it was meant for dunes. 



J he Py* of the . Astm-tagh which fay to the south of our route stood out 
ta n „lv. at fim » a single range, b ut afterwards as two ranges. Ftl fc low¬ 
lands it was however impossible to make out its orographic® structure. I t „ olt 
down the compass-bearings of four dominating peaks, the first three M 
apparently to the fanher range, the fourth to the nearer rantre* this fa t 
a day, rhe first broad, dry, slightly excavated erosion channel that wVca ** 

S-JSfa* ECS tri-: .fir- a £WC 

-1* s~ - —T.-Jsstczri: 
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so that tilt water, upon reaching down as far as this alter a violent rain in the 
mountains, spreads out in a sort of delta. It is very probable that the belt of ve¬ 
getation, which at Dunglik grows on the border-line between the perfectly level 
ground of the former lake-bottom and the slowly ascending saj, owed its origin to 
temporary streams just like this. The water pretty certainly never gets beyond this 
belt of vegetation, but, gathering there, forms transient marshes; unquestionably it 
never gets down as far as the Kara-koschun. 



Flg r J. A HILL NEAR UUtfCLUCHLL 


At Julghunluk, and all the way up from that point, the scrubby plant tschit- 
ischun makes its appearance, though it occurs very sparsely throughout, except in 
the watercourses, where it is more abundant. At intervals the road is market! by 
small heaps or pyramids of stones; they do not indicate the distance, only the di¬ 
rection in which the road runs, lor it is always difficult to follow these roads in a 
desert storm. But the half way between Dunglik and Tadik-bulak Is marked at a 
gentle swell by two pyramidal heaps of stones. 

We next came to the eroded watercourse of Jan-bulak, a pretty big channel; 
and so too is the next one formed by the junction of the Toghrak-tschap and 
the Kosch-hulak. Both these streams appeared to issue from an imposing and do¬ 
minating bluff of the Astin-tagh. to which belongs also the fourth of the up-standing 
mountain-peaks the compass-bearings of which I had already taken. But after that 
the appearance and the actual characteristics of the country underwent a change, 
for we entered in amongst die lowest foot-hills of the range. These consist of 
^ruvcl-flud-shin^lc, coarse sand oil the top and line, soi i disintegrated material un 
demealh. the gravel being firmly cemented in the soft material. We struck into a 
pretty distinct, but dry. glen. At its entrance there was a light green schist, dipping 
70* towards the S. 15° W„ and after that catne a hard, dark schist at So° 









mv Kiksr journey iv northjiE astern tiiikt. 


towards the N. 25' W, The former, which was only exposed at a few places, was 
excessively weathered, and crumbled to pieces at a touch. 

W t; followed the glen in its upward ascent. From 1 Kith sides it is joined by 
smaller glens and ravines, and the sculpturing of tile rain-torrents, which we seldom 




fig- 4- I»G TAMAHISKS IN THE VACUA UV TATI.IK'BCLAK. 


saw, and which were then absolutely dry, imparted an increasingly ruggeder aspect 
to lire mountain scenery. The track ran up and down over the hills, ridges, and 
side-spore of every shape and size, all built up of the same soft material and furrowed 
by thousands upon thousands of dry torrents. Here too the dark green schist ore 
dominates, though it only crops out at the points where the sides of the watercourses 
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Lave been exposed through the erosive Action of the ram-water. South of our route 
rose a crest ol the same dark rock. Upon emerging from a little ravine, the ojen 
V, dens out and forms the oasis of Ktinglu^hu, with the Hunglughu^larja, a bright 
ami beautiful little brook. on the west side of which the Chinese have built a hut 




trip ted supply of wato-* the^littlle oas^^^ Fhariks to this copious ami uninter- 

*=- r»™ 7ZZ ;^,m in r | ; a ' i “" wUdKbm ™ 

- ■aotfcoape U ^ enJivMttJ by £* 
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pansion of the glen on the right side of the stream then: stand a dozen old gnarled 
toghraks. At Hunglugihi the dark rock forms on both sides a pretty solid mass, 
pierced by fissures. Otherwise the mountains are built up of soft material. 
Close to die left side of the brook stands the butte of Munar-dung. composed of 
hard gravel-ami -shingle. 'lire nearest glen-wall consists of a hard, reddish rock, 
probably granite, cropping out in knobs and bosses, without stratification. Near to 
1 atlik-bulak and a little way up the glen there occurs a very hard rock, dark and 
coarsely crystalline, without any distinct dip, but with veins permeating it in ail 
directions, the cleavages in which have given rise to deep disintegration. On the 
right-hand side of the glen this rock forms a steep and sharply accentuated wall. 

As we proceeded farther up the glen, the brook gradually grew fuller of body, 
and at Tatlik-bulak it hugs closely the foot of the cliffs on the right-hand side. The 
water was slightly muddy, anil I rail a scarce perceptible percentage of salt. At 9 
p, m. its temperature was 12 .a* C, while that of the air was 20°. The brook, the 
source of which we were to reach on the following day, k lost amongst the disinte¬ 
grated gravel not far below Hunglughu. Parallel to the glen of Tatlik-bulak there 
is said to be a broad, level, waterless glen called Kurghaning-chaltasi, coming down 
between the spurs whose extremities we passed and the range in which the peak 
I) Ls situated* 



Hie spot where we made Camp. No. II derives its name of Tatlik-bulak*, or 
the fresh Spring, from a small spring which gushes out of the perpendicular gravel- 
and-shingle cliff on the left-hand side of the glen. Its water was perfectly fresh 
and as dear as crystal, and had a temperature of exactly io° C. The little rivulet 
it forms soon unites with the glen brook. The top of the gravel-and-shingle terrace 
* crowned by a cairn of stones and a couple of jx>les bearing the inscriptions - 
»P. Splmgaert, 1894*. and >G E. Bonin. 1899*. A little way higher up there are 
some poplars standing in a crevice of the rocks. Although the species were few 
the vegetation as a whole was tolerably abundant: in the rivulet from the spring i 
observed a species of Algae and a succulent kind of moss. Immediately below the 
spring the tamarisks form a luxuriant and shady grove. Of animal life, l noticed 
some small birds, ants, spiders, flies, ticks, and beetles, though their numbers were 
few. Atone spot where we measured it. the brook was m W„i i„.i .. ...... ' 


* Generally incorrectly pronoun ceil 3S Taltik-bulak. 
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depth of o*ij m.. ami a mean velocity of o. v? m. in the second. Its volume amounted 
to o.i*t cub.m. in the second; of this amount barely one-tenth came from the little 
spring, but as the rest of the water was spring-water too, the volume at tliat season is 
no doubt pretty constant. We found however that, in places where the glen contracts 
to widths varying from 40 to 150 m., it is sometimes filled with water from side to 
side; this happens of course after showers in the regions higher up. The springs 
flow all the year round, and consequently in winter thick ami extensive sheets of 
ice are formed here, as in so many other places, until they almost till live bottom 
of the valley. The Mongol caravans therefore, when on the way to Lhasa, avoid 
this route, because their camels are unable to travel on the slippery tee; but with 
shod horses travelling is quite easy. 



Fig. 7- the left terrace or the river.rr,, Qr Ata . A . SAJ 


On our way from the Kara-koschun to the entrance to the glen of Tadik-bulak, 
we had thus crossed successively the following zones (see fig. 6) ^ (1) next the lake 
a narrow strip of sedimentary mud, barren saliferous soil, which had been under waUT 
during the last preceding high-water period - a strip which becomes perfeedvd^ 
during die summer and is again moistened by the autumn flood. (2) This fe fol- 
owed by a broader belt of the same formation, schor, but rough, dry, and full of 
holes. (3) The vegetation zone of Dungltk, which is continued westwards past 

iilmklik hL r <1C t v : bulak ’ Jul ^ himlik_5a J’ Avras - MUin (Muran). 

I scharkhk, Jaka-toghrak, Vasdi-schahrt, etc. as far as the district of Nija. For 

1-s very reason it is impossible to regard the eastern section of this belt of vegetation 

of T«r;' 0a :> 38 J*7V limits ortho former extension 

of the kara-koschun. (4) The saj, often called kakir, then slopes slowly, though 

im CrntraJ Alia, ///. 1 3 ^ 
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quite perceptibly, upwards; it is but sdclom broken, and presents a view of bound- 
less extent in every direction. The countless shallow watercourses which traverse it 
no doubt often change their positions, ami in that way help to level it down, and 
to distribute regularly and evenly the products of disintegration, sand and gravel, 
over the surface of this extensive talus of detritus, which stretches a tong way to the 
cast, and which l have crossed many times in the west, beginning at Chotan, On 
the whole it preserves die same uniform character throughout its entire length, and 
thus forms a transition between the mountains and the desert. Very different from 
these shallow watercourses are the exceedingly deep ami energetical!) - excavated 
tunnel-like channels which have caned their way down through the masses of graveT 
and-shingle farther to the west, for Instance the Moldscha, Bostan-toghrak, and Toilan- 



Fig. 8. MV CAMP AT tatlik-bclak. 


chodscha (see fig. 197. voL II), and in general all the waterways of the Kirk-saj. Arpa- 
saj. of which I append an illustration (fig. 7), is in this respect peculiar; for while its left 
side is formed by a deep terrace of gravcl-and-shingle, is right side is flat- 1 have al¬ 
ready called attention to the fact, that the streams which (low down off the northern 
slopes of the Kwen-hm grow increasingly larger from east to west, from the little 
glen of Tatlik-bulak to the immense valley of the Jarkem-darja. The same 
thing holds good of these channels tunnelled through the detritus slope, at any 
rate as far west as the Toilan-chodscha. In both cases the Increase is dependent 
upon the height, conformation, and situation of the mountains and upon the pre¬ 
cipitation. In the vicinity of the Kara-koschun the largest stream is the Tscharkltk- 
su, yet it never gets all the way down to the lake; we shall however return to this 
stream lower down. Jhe altitude of Kum-tschapgban is 817 m., of Dunsdik 88* m 
and of Tatlik-bulak ,,953 m. Thus in the course of ouJ fii day's*™ ^ 
ascended not less than 1*71 rm. and consequently travelled from the lowlands, with 
their warm, heavy, stifling atmosphere, to the cool light pure air of the mountains. 
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Fig. 9- THE RIGHT SIDE OR THE VALI.F.V SEEK FROM THE SPttlXC- OF TATl.lK-Btri.AK. 

July 4ill. Although the peak D is visible from Tatlik-bulak to the S. l i c W., 
it shortly afterwards becomes masked by the summits <>n the left stile of the glen. 
The track runs up the glen, keeping close beside the little brook, and crossing it 
repeatedly. As we advanced, the brook appeared to grow gradually less, the reason 
being that it is fed lower down by invisible springs. Its salty taste became there¬ 
fore rather more distinct as we got higher up, though we were always able to drink 
it. Ihe floor of the glen rises slowly, but steadily, and is abundantly strewn with 
gravel. Vegetation accompanied us all day, but thinned out somewhat as we ad- 



Ff(J. t(f, A DKOAP I’LAI E IK THE VALI EV OF TAT1JK-fflJl.AK, 
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vanced; it is only at the narrower places that it is poor or lacking altogether. It 
consists for the most part of magnificent tamarisks, which were then in full bloom, 
and of green and sappy kamisch. Immediately above 1 atiik-bulak there is a small 
group of toghraks; between two of them were some poles set up so as to make a 






Fig. It, CONSTRUCTION OF MV MONGOL TENT. 


raised platform (WdSuw), said to have been erected by the wild-camel hunters upon 
which to protect their booty against their dogs and against wild animals, 13 ul wild- 
camel never show themselves in this glen now. As a rule hard rock predominates 
on die right side of the glen and softer formations on the left The transition from 
the steep mountain-sides to the level, water-worn bottom of the glen is often effected 
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by means of gravd-and-shingle terraces having the hardness of conglomerate, anti 
in their base the brook has in many places hollowed out small grottoes anil arches in 
miniature. Along the foot of the solid rocks, and at varying heights above the 
bottom of the glen, generally 35 to 40 cm., there frequently occur dark lines, which 







Fig. 15 , CONSTRUCTION nr MV MONGOL TENT. 


one is tempted to ascribe to the floods. But die accounts given me of the winter 
ice that forms in the glen make it more likely that these lines are caused either by 
the movement of the ice in spring or by its power of arresting disintegration through 
the exclusion of the atmosphere. 
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From the left there goes off a deeply trenched side-glen, ChaUaning-saji, tvhich 
leads up to the pass in the spur that separates the glen of TatJik-bulak (Prsche- 
valskij calls it Kurghau-saj) from Kurghaning-chaltasi. The road over the range is 
said to be; three times as long as the distance between I'a-sch-kdl and Basch-kurghan. 
The vegetation in Kurghaning-chaUasi is poorer than that in our glen, and consists 
chiefly of tamarisks ami steppe-plants. This glen is broad and level, but contains 
water only alter rain. 

At Toghraklik-tokaj there is a group of a dozen toghraks, young, slender 
trees, the last that grow in this direction. Next comes a side-glen, Kamisch-bulak- 
ning-ajaghi, leading up to the summits on the right side of the main glen; then, after 
bifurcating, it comimics on to two small passes, from which a descent can be made 
on the north to Kamisch-bulak, a spring with fresh water, and a brook which prob¬ 
ably courses down a glen of the same rank as that we were following, and more 
or less parallel with it. But the brook is reported not to descend very far before 
it disappears among the debris. This spring is surrounded, as the name indicates, by an 
abundance of kamisch. The upper part of the glen of Kamisch-bulak is called 
Buktu, and is said to be joined by a side-glen Buktaning-aghsL 

Opposite to Kanrisch-bidakning-ajaghi the glen of Tatlik-bnlak sends off a side- 
glen to the left, that is the south; this leads up to a pass, that conducts, by means 
of a foot-path, down to Kurghaning-chaltasi. 

Hitherto we had travelled to the east, but now the glen inclined to the south¬ 
east. Out of the schistose rock on the left side of the glen a couple of tiny springs 
bubbled in one place; the water had a temperature of S 3 , and was very slightlv 
brackish. The sky was clouded until noon, and the air swarmed with small tire¬ 
some mosquitoes. 

In a steep and small ravine (JtlgAa), Tasch-kbl. on the right side of the glen, 
a little pooh a. so called stone lako, only a few square meters in extent, is wont to 
form after rain, though it was then perfectly dry; evidently it had not rained for a 
pretty long time. Immediately above Tasch-kbl comes Buktaning-aghsi, a deeply tren¬ 
ched sideglcn. which joins our glen from the right. It leads up to a pass close at 
ha nth and forms a short cut to the road to Tung-duian, Thus there are two small 
glens both hearing the name of Buktaning-aghsi both no doubt leading down from the 
same pass, A little higher up the long, narrow glen of Kurghan-saj. or Tatlik- 
bulak, conies to an end, and the country opens out at a spot where three water¬ 
courses meet from different directions, and then burst through the lower, northern 
chain of the Astin-tagh. To the south rises the other parallel chain, fairly ini|K>sing 
and extending on the whole from east to west. 

Between Tatlik-bulak and Uasch-kiirghan I made the following geological ob¬ 
servations. The cliff on the right side of the glen consisted almost the whole way 
of the same hard. dark, coarsely crystalline rock (probably granite) which I have 
already noted as occurring in the vicinity of Tailik-bulak. I bis cliff or mountain 
wing itself forms a compact, sharply defined wall, of a reddish colour, with very 
steep slopes and a jagged, cliff-like summit. It does not rise very' high above the 
bottom of the glen, so that the small spurs which project across h, the coulisses 
of the glen, are likewise steep anil short, anti the few side-ravines that exist have 
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also steep walls anti are deeply cut into the face of the cliff ; nor have they any 
vegetation except at their lower ends. The spur that shuts in the glen on the left *, 
although just as energetically sculptured, is lower, has more rounded outlines, and is 
littered with detritus. It is also pierced by a larger number of side-glens, of 
which some. e. g. Chaltaning-saji, are pretty big. The principal glen ascends with a 
very gradual but regular slope. Seen in profile, the bottom of the glen makes a 
straight line with slight indentations, these being caused by the little brook which 
threads its way down it, generally divided into several rivulets winding amongst the 
gravel. I lere and there small patches of vegetation, kamisch and tamarisks, dot the 
glen like islands; though generally the bushes and reeds keep to the sides, where 
they form *bratdings> of varying breadth, often not more than two or three meters. 
Scarce anywhere is there at the foot of the cliffs a scree of detritus; the products 
of disintegration are evidently washed away by the successive floods that course 
down the glen and distribute the material evenly over its floor. A glen of 



Fig. 13 . 


this type of structure can only occur in a region where the erosion is not constant. 
Did the brook flow for the greater part of the year it would give rise, on the one 
side of the glen or the other, to a deep and unchangeable channel at the foot of 
the cliffs, with the gravel-and-sh ingle terrace for one of its containing banks. 
Here however the erosive power of the brook is slight, at any rate infinitesimal 
as compared with the effect produced by the flood from a chance shower of rain. 
A flood of this kind, often a veritable torrent, fills the glen from side to side, and 
causes a complete rearrangement of die disintegrated detritus, filling up the channel 
of the constant spring-brook, so that it quite disappears and has to furrow out for 
itself a fresh path, which again is swept away by the next succeeding rain-torrent. 

□11 the left, that is the southern, side of the glen the black schist was pre¬ 
dominant at I day; it lay at different angles, but as a rule was tilted up into an 
almost vertical position. At first it lay 78° towards the S. io° W., 72® towards 
the N. 8o" \\., 8o J towards the S. 22° li., and 87° towards the N. 50” \V„ all in 
the vicinity of Chaltaning-saji. At the point where the last observation was taken, a 
black schist crop|>cd out also on the right side of the glen, though the rest of the 

‘ tn speaking of the right and ihe left sides of a glen, I always suppose mvself to k standing 
wuii my back towards the head or upper end of the glen and my face towards its'lower cud. Thus 
the right or the left side is always consistently die same, equally whether t am travelling up or down 
the glen. 
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rock there consisted, as I have already said, of coarsely crystalline red granite. As 
a rule tlit- schist only crops out at the base of the slopes, where it has been ex¬ 
posed by the erosive torrents. Immediately below Toghraklik-saj the black schistose 
rock comes to an end. and is sttcceeded by red granite, which thus embraces both 
sides of the glen. Beyond the point just named, the rock is abundantly seamed with 
veins ol pegmatite. Below Kamisch-bulakning-ajaght there is on the left side of the glen 
first a green schist dipping 7 t° to the N, 35 H-, and after that a hard, dark, finely 
crystalline variety of rock resembling diorite or diabase dipping Si 1 to the N. 25 W. 
Then, after a short interval of red granite, the schist reappears again. At the 
point last named there Is on both sides a dark green schist dipping 70 to the 
20 “ E-: but the crest of the cliff on the right appears to consist throughout of red 
granite. A little higher up the red granite supervenes again for a short distance, 
but is succeeded by tile black schist on both sides. The schists out of which the 
little springs gush is dark, finely crystalline, and hard, and dips 73° to the N. 30 E. 
The hill on which the foot of Basch-kurghan stands consists of a rock that is fissured 
in every direction, with, to the south of It, a grey, coarsely crystalline rock greatly 
weathered, probably granite; while at die foot of the little hill there crops out an 
exceptionally hard variety of quartzite. The ridge which forms the southern conti¬ 
nuation of this isolated eminence is however composed of soft material, although 
the mountains all round it are bare and naked rock. 

The ruins of the fortified fort to which this place owes its name of Basch- 
kurghan, and which has also given rise to the name or Kurghan-saj. stand at die 
corner of the little eminence 1 have just mentioned. The wall, which was built of 
slabs of slate anti sun-dried bricks, is best seen from below; on the hill itself it is 
hardly noticed, because it forms a sort of platform Hash with the rock. On the 
north the hi I!-sides are very steep; but by the ridge before mentioned, which connects 
the eminence with the hills on the south, it can be ascended with ease. In fact the 
little eminence forms the extreme northern elevation or culminating point of these 
hills. On each side is an eroded watercourse, the two effecting a junction with a third 
that arrives from the south-east. The middle glen of the three leads up to Basch- 
jol, and it is this that we shall have to follow to reach Tschimen. The western 
glen, the brook of which provides good fresh water, in contradistinction to the other 
two, which are salt, stretches up towards the south-west, though afterwards it appears 
to turn to the west, round the bluff which contains the peak E. 1 was told, that 
it is a day's journey by this glen to Jan-bulak, die road thither running between the 
double range or the Tschokuluk-tagh on the south and the range with the peak E. 
on the north; this last is indeed the lower, northern chain of the two parallel chains 
of die Astin-tagh, About half-way to Jan-bulak, there is said to be a low fiat ridge 
in the latitudinal valley, from which the w-ater flows away in both directions 
after rain, eastwards to Basch-knrghan and Tat I ik-bulak and westwards to Jan-bulak. 
finally the eastern glen of the three I have mentioned climbs up S. 6o° E.. but later 
on bends to the east. It was along It that Eittledale travelled when on his way to 
Tung-chuan and Sa-tscheo. The hills and terraces w-hich rise on Iwth sides of the 
lowest part of the middle glen are low and of pretty uniform height, giving the 
region an open appearance. Tile water does not begin to trickle out of the detritus 
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in the bottoms of the three glens until it readies jHiints a couple of hundred meters 
above Basch-kurghan, and consequently it is only there that the vegetation is at all 
vigorous, indeed on the margins of the brooks it is even quite thick, namely grass anti 
kamisch; but it thins out rapidly as one advances up the dry glens, until there Is 
nothing left except scanty scrub. 



Fig. 14. tQOMSG SOUTH-EAST moil iMSCH-EOTiOBAS. 


That part of the main range of the Astjn-tagh which we now had before us 
on the south is called the Tschokuhik-tagh. To the south-east of Basch-kurghan 
it forms an imposing mass, and lias a salt spring at its northern foot, beside which 
nevertheless an abundance of reeds grow, known as Kamisdt-bulak — not to be con¬ 
founded with the spring of this same name that I have previously mentioned. Between 
Basdrkurghan and the spring just alluded to the ground rises by a series of low, 
rounded crests and ridges of soft material of a bright yellow dolour. Above the 
spring (Kamlsch-bulak) there are said to be two passes, Arkarlik-davan amt Tschoku- 
luk-tus-davan, which however are of no importance and are only used by hunters. 
All the water of this region, whether originating from rain-showers, or from the 
melting of the snows, or issuing from natural springs, flows down into the basin of 
the Kara-koschuu. although, as I have said, it hardly ever gets down as far as tht* 
lake itself. Thus we had crossed the lowest chain of the Astin-tagh without climbing 
over any pass, only by traversing the breach of the transverse glen of the Kurghan- 
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saj. At the Anambarum-gol we already encountered a simitar glen, and have learnt 
that there too the Astin-tagh is a double range, the southern chain forming the 
water-divide, while the northern drain is pierced by the streams. If we were 
to trust solely to the map of this region drawn by the Russian General 
Staff, on the basis of IVschevatskij’s Fourth journey, we should lie unable to re¬ 
cognise the country. On that map the Astm-tagh is represented as a single large 
range; while the system really consists, as my maps clearly show, of two chains, 
separated irom one another with the utmost distinctness, and presenting orographj- 
cally very different characteristics. Even on Littledalu's rough map it is easy to 
see, not only that there are two chains, but that one of them Is the water-divide, 
wlule the other is pierced by the streams. 


r 



Fig. IJ. WJOKIKe SOUTH-WEST TKOVI ItASCU-KUKUUAN. 


I he open and relatively flat country which extends between the lower Astm- 
tagli and the I'schokuiuk-lagh, and is traversed 1> V the three eroded watercourses 
already mentioned, thus forms a pan of the* great latitudinal valley which stretches 
a long way east and west between the two ranges named. It is evident that at 
some epoch in the past Basch-kurghan, or even the entrance to the glen of Tatlik- 
tmlak. w»««* 3n tmporon. strategic point, owing to the fan of several stream; and 
glue. Ileum" there. I he tort was of course intended to guard this important passage. 
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In tile second volume of this work 1 liilve already quoted the names of the most 
important springs on the road to Tung-chuan, Another informant, who had tra¬ 
velled several times by that route, gave me the following additional information re¬ 
garding it, and [ accordingly add it as at once a check upon the statements in vob II 
and as a supplement to them. 'Hie first spring is Dachan-bulak. Between it and 
Kosch-bulak the route crosses three pretty high passes in the great valley between 
the lower Astin-tagh and the Tschokuluk-tagh and the transverse glen of Satschkan- 
saj. which leads north to the Kara-koschun. Close to its entrance, or a day’s journey 
from the road, water and kamisch are to be had. The glen of Kosch-bulak yields 
fresh water and grazing, and unites with the Satschkan-saj. The Japkaklik-saj 
also penetrates to the north, and has in its lower part water and some grazing; it 
is joined by the Mus-saj from the east. One day's journey to die east of Kosch- 
bulak is Dscho-buEak, with water and grazing; it too slopes down towards the north, 
and is joined by the Guletschen glen to the east, which also possesses springs. From 
Dscho-bulak another day s journey will bring one to Tasch-kbl, where the water collects 
in a rocky basin, though only after rain; there ton the grazing is good. The road 
from die last-named to Kum-bulak, where there art: both water and grazing, crosses 
over the Lower Astin-tagh, Then follows the glen of Chodscha-schukur. with water 
and grazing, it too sloping towards the north. Beyond it lie the Kara-da van, Jangi- 
sunbsaji, Arkarlik, and an unnamed spring without grazing, as well as a glen with 
salt water and grazing, lwo days beyond Ghodscha-schnknr lies I oghrak-bulak, 
widi water, grazing, anti poplars. 



[■ L- Jti. 


The following places, which occur on the road to Anambar. lie between the 
two chains of the Astin-tagh: 1 have myself visited them, and shall describe them 
in a subsequent chapter. Travelling from Anambar (Chan-ambal) you come suc¬ 
cessively to Tsching-to: Hollustu; TiSmiirtu, on the lowland below the mountains 


and consisting of a village grouped around some Chinese houses, with jxiplars and 
cultivated fields; Nan-cho, this too a Chinese village with cultivated land; Gen-deng, 
or a Chinese caravanserai, without grazing, situated on the left bank of the Tan-ho. 
a tributary- of the Buhindsir-gol; thence it is a day's journey to Tung-chuan or 
Sa-tscheo. 


July 6th. Leaving Basch-kurgliart we crossed the big valley between the two 
parallel chains of the .Astin-tagh, and struck south-south-west up beside the middle 
eroded watercourse. The glen rose gently and regularly. The watercourse was 
dry, but from the water-mark about one foot above its bottom, it was evident that 
it does sometimes carry a fair quantity of water. Here there is solid rock nowhere; 
it is all gravd-and-sbingle, gravel, and coarse sand, the products of disintegration 
which have collected at the northern foot of the Tschokuluk-tagh, where it forms 
a fiat detritus slope, deposited in layers of vary ing thickness. It is through this 
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material that our watercourse has carved its way, being inclosed between vertical 
walls some to m. high, and the height increased as we advanced towards the en- 
trance of the glen of Basch-jol, until on both sides the solid rock gradually began 
to take the place of the softer material. So long as we were in the watercourse 
we were unable to see to either the right or the left, and it was only occasionally 
that we caught glimpses of the peaks of the southern range. As my map shows, 
the detritus slope is seamed on the surface by a countless number oT dry ravines 
of all sizes, running down, some to our watercourse, some to the other two water¬ 
courses- In the very entrance to the glen we again came upon a small rivulet with 
good bright water, though it soon disappears in the gravel in the dry bee! of the 
stream, h owes its origin to the spring of Basch-jol, which bubbles up out of the 
level ground on the left side of the glen anti is surrounded by good grazing, in 
fact by a small fresh meadow. The temperature of the water that gushed out of 
the spring was Here again there are the remains of a fort, in a somewhat 

better state of preservation than that of Uasch-kurglian. 



Fig, 17. bascht-jou 


The bluff north-east of Basch-kurghan consists of black schist with dykes and 
veins of red pegmatite- in fact these two species of rock occur in intimate associa¬ 
tion throughout the whole of the Kurghan-saj. At the point where the little brook 
of Basch-jol dies away, there is black schist dipping 73* S.; immediately below the 
spring the same rock lies 85° towards the S. 15 0 E.; at Basch-jol itself there is on 
the left side of the glen a schist, lighter in colour than the preceding, and dipping 
67* to the X. 35 W-, which crops out in the form of shelves and darker bands, the 
slopes between being covered with soft disintegrated material. The nearest moun¬ 
tains on the right side of the glen have soft, rounded outlines; but beyond and above 
tin in there rises an important crest, an offshoot of the true main range of the 
Tschokuluk-tagh, of which however only one or Lwo peaks were visible. 
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Of course 1 was only able to note the nearer orographical features of the 
mountain-ranges; to have traced out their connections ami the directions in which 
they run would have demanded several crossings. Such particulars as I did ascertain 
are represented in the accompanying little sketch {tig. 6), namely the different zones 
that intervene between the Kara-kosehun ant! the foot of the mountains, as well as 
Lite east and west extensions of the lowest ranges. ‘I his orientation was indeed 
evident from the glen of Tatlik-bulak, which slopes down westwards between two 
east-west crests of the system of the Lower Astin-tagh. It is perfectly obvious that 
the orographical structure of the border-ranges ol the f ibetan highlands must be 
more complicated than It is on the llat. level plateau farther south. 

At llascli-jol, where we halted for a day’s rest, we felt very distinctly the 
currents of air streaming up and down the glen. The descending nocturnal wind 
blew with a velocity of 4.6 rn. in the second, the ascending diurnal wind with a 
velocity of 3.6 m. in the second, Basch-kurghan lies at an altitude ol 2.629 m., or 
676 m. higher than Tatlik-bulak. and Basch-jol at an altitude of 2.936 m. 



Fig. (S. TUB SAKE. 


July 8th. The gently ascending, debris-strewn glen expands above Basch-jol 
anti is joined by several side-glens, all coming from the northern slop: of the main 
range of the Asttn-tagh. From the east issues the Tschokuluk-saj, tin.- upper part 
of which is said to run east and west; it is almost as big as the glen of Basch-jol. 
At the junction of the two there was some scant) vegetation around a small spring. 
A little higher up a glen Comes down from the S. 35' \V. t with a track leading to 
Jan-bulak. a distance that is stated to be as great as that between Basch-kurghan 
and Basch-jol. After that our glen inch tars to the south-east, and becomes fenced 
tn on both sides by steep, dark, wild-looking cliffs, tin the right side of the glen 
there forms after rain a pool, then dry. which bears the usual name of Tasch-ktil. 
The glen is In:re far more energetically modelled than at Kurghan-saj: through the 
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gravel-and-sh ingle that fills the bottom the water has carved a deep and strongly 
accentuated bed. with steep and even vertical sides. 1 he track runs sometimes on 
the one side, sometimes on the other, and sometimes in the bed of the stream, live 
latter is joined from both sides by similar deep drainage gullies, all at that time 
dry. The erosive energy has thus been developed here more strongly than in the 
northern glens of the Asttn-tagh. But after our glen turns to the east-south-east 
the counLiy becomes more open, the watercourse grows shallower and smaller, ami 
we soon reached die summit of the range, namely a flat, very easy and comfortable 
pass without a name, but reaching an altitude of 3,588 m. On the top is a small 
cairn of stones crowning a hill. From that point there is a very extensive view to¬ 
wards the east, through a broad open latitudinal valley. A few kilometers away in 
the same valley there is another similar flat pass. All the rainwater channels bet¬ 
ween the two passes gather to a head and pour through the transverse glen that we 
subsequently followed; and similarly the water gathers oft die mountains beyond the 
eastern pass into a second similar transverse glen, which likewise runs down to the 
great latitudinal valley on the southern side of the main range of the Astin-tagh. 

All the way from Hasch-jol up¬ 
wards the same varieties of rock prevail 
that we found at Basch-jul itself. At 
Tasch-kul the black schists embrace a 
large intrusive mass of quartzite, ami 
higher up white veins and dykes fre¬ 
quently show themselves cUraving the 
schist. Immediately beyond Tasch-kol 
this latter rock assumes the position 
to the S. to - K-: just west of the pass it dips 76' towards the S. 20 ' Lk; in 
the transverse glen that runs down to the -south 64' towards the X. 50 \V.; 
and near the exit of that glen 35 0 towards the S. 60* \V. In consequence of the 
steep pitch of the strata the cliffs arc extremely jagged, nigged, and pinnacled, 
and present many fantastic and picturesque outline, such as crenelated bastions ami 
so forth. Tills was especially true ol the cliffs on our left as we marched eastwards 
up towards the pass, though those on the opposite or southern side were covered 
with loose disintegrated material. 

I was amazed at seeing, a few kilometers east oT the pass, two or three wiki 
camels moving slowly towards the north; we had first detected their fresh tracks 
quite close to our pass. 1 had never before known these shy creatures to approach 
so close to a road that is used, at any rate sometimes, by human travellers. They 
were no doubt wild camels from the Ktiruk-lagh and the Desert or Gobi, for these 
animals are sometimes driven by the heat of summer up into the cooler mountainous 
regions, where water and grazing exist. Later on we shall find that these eastern 
parts of the Astin-tagh are favourite grazing-grounds of the wild camel. 

Shortly after we crossed over the pass the road vve were following turned off 
sharply at right angles to the south, descending by the transverse glen that cuts 
its way through the little range ot foothills at the southern base of the main range. 
Ihis transverse glen, although quite short, is not particularly steep; the pass there- 
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Fig. jo. tut: upper astik-taijh. 


fore lies a good deal outside the main axis of the system, for the principal mass 
of the Astin-tagh (i. e, the Tsdrokuluk-tagh) lies to the north of it, and only a 
small portion to the south. In this way we gradually climbed up to the highlands 
of the Tibetan plateau. Later on I propose to deal with the altitudes in connected 
sequence. 

The little glen which we had been following issues into a broad latitudinal valley, 
stretching from east to west !>etween the Astin-tagh and the Akato-tagh, the next 
parallel range on the south. This valley possesses no special name, but is called 


Fig. a i. the upper astln-taCH. 
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Fig. a*. THE SAME. 


simply Kakir, a word which means »a hard, sterile, dry day bottom-. From the 
southern foot of the Astio-tagii the slope is very gentle, i" to i 1 - , though per¬ 
ceptible to die eye. The surface consists of fine, powdery material, little gravel, 
and is seamed by dry watercourses running S. E. down to the main stream, which 
keeps to the south side of the valley. At the point where we crossed it the main 
stream was flowing towards the east-north-east It is also joined by dry ravines from 
the Akato-tagh, but they are both smaller and fewer in number. Immediately north 
of this watercourse the track we were following is connected with another track 
leading from Usim-schor in the west. In the south-west the dominating feature was 



- 3 - CAM I* Y* 









OVER THE ASTIN'TAGH. 


25 



t’lj;. S4-. THE SAUE. 


ilie snowy mass of die llve-tschimen, with which we shall make a clostir acquain¬ 
tance lower down. On the southern skin of its main watercourse the bottom of the 
latitudinal valley slopes at an extraordinarily gentle angle up towards the northern 
foot of the Akato-tagh. The ground is absolutely sterile, not a trace of animal life 
to be seen. A little farther south the surface appeared to be perfectly horizontal; 
at all events there was not a single torrent to indicate that there was any slope. 
At Camp. No. V (alt.. 3,081 m.) there was neither grazing nor water; on the other 
hand teresken bushes now made their appearance and yielded excellent fuel. 
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Fig. 26. MAmDAfiLTK; ss the ■LM.-KCMitMto tut kksht mu* or the vallu- 


The unnamed in the Astm-tagh is thus the water-divide between the 

basin of Lop-nor- i. e. East Turkestan, and the broad Kakir valley, which ap[>ears 
to be divided into several very flat, shallow* self-contained basins, separated from 
one another by ridges or swellings of very slight relative elevation. Where we 
crossed it, the valley inclined unmistakably towards the east; but I was unable to 
ascertain how far its main artery extended or under what circumstance it coitus to 
an end. The valley Itself leads out, as we shall see subsequently, into the basin of 
Tsajdam, Whether the main stream of the Kakir valley reaches as far as that it is 
difficult to say. Westwards in the latitudinal valley there are some small self-con¬ 
tained basins, e, g. Ustm-schor. 



Fig. JJ, THE AKTIN’-TACll as SEEK TOWARDS TIIE MW. 


Whilst we were still on the pass there fell a drizzling rain, but when we got 
down into the Kakir valley it rained at times pretty smartly, and even heavily, 
while the thunder rumbled in the Akato-tagh. All the same the rain did not fall 
in sufficient quantity to make the clay surface slippery. Generally however after 
rain the innumerable watercourses, which run as l have said towards the S. z s a E., 
carry down fine mud, which collects in the bottom of the main stream of the valley. 
Consequently this latter has a greyish-yellow colour, and is conspicuous a long way 
off as a lighter ribbon winding down the valley. 
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OVER THE AKATO-TAGH AND THE TSCHIMEN-TAGH. 


July rjth. for some hours further the track led almost tine south. The snowy 
to p of [Ive-tschimen shone out brilliantly in the clear atmosphere, but the long crest 
of the Astin-tagh was but faintly outlined, and (tow appeared, seen at such a great 
distance, to he twice as high as when we were close to it. 1 hat however was but 
an illusion, due to the long gentle slope on its southern vcrsaiit- As seen in the morning 
sunlight, it was lit up with precisely the same shades as the range itself, the whole 
appearing like one unbroken upward sweep (fig. zS). On our left we had the range 
of the Akato-tagh, with its tolerably low offshoots, for we were approaching it at an 
acute angle, the range here running towards the east-north-east. Out of the transverse 
glens in its flanks issue the numerous gullies which we crossed, though they are 
frequently pretty deep and distinctly marked. Tile ascent was very slow in the 
direction in which v/e were travelling, though we could feel that it was gradually 
growing steeper. The surface was soft, there bong but a thin sprinkling of gravel. 
The teresken steppe thinned out, the scrub being confined to the watercourses and 
gullies, in which water sometimes flows. To the west of our route I noted, at a 
distance of one to two kilometers, two quite small isolated rocky knolls rising above 
the level ground. 




At the foot of a little spur of the Akato-tagh, built up of soft materials, there 

is a spring with a small open basin; its water, bright and beautiful, had a tempera¬ 
ture of 12* C. This spring, which is known simply as Bulak, is surrounded by a 

small patch of luxuriant grass. A long way off in the S, 8o° W. we could see a 
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Kghr-eoloured strip, the lake of Kala-kbl, and in tilt: S. 31' \\'„ at the northern foot 
of the Akato-tagh anti on tht: nearer side of the Ilve-tschimen, the white surface of 
the l sun-schor. With this intensely salt lake too we shall become better acquainted 
lower down. 

Leaving the spring, we struck into a gorge, or dry ravine, cleft through the 
gravel-ami-shingle, anil miming towards the south-west, anti after emerging from it, 
turned to the south-south-east. 



At 11 o'clock the sky suddenly clouded, and a sharp shower fell: hut it was 
followed by a hard storm from the south-west, heavily charged with dust and sand. 
Its onset was peculiar, for it resembled a gigantic bolster, dark brown in colour 
owing to the dust that it hail caught up, and it approached rolling Willy along across 
the steppe. During the two hours that the storm lasted, we saw nothing of our 
immediate surroundings, except the track actually under our feet. After the storm 
hail ceased with the same suddenness with which it began, the air cleared all at 
once, and left none of the line dust behind it, very different from the storms in the 
lowlands, after which the air is wont to be thick for a couple of days. It was as 
though we had ridden through the storm-path ni some local mountain wind inti¬ 
mately related to the configuration of the locality. 

Tlie part of the Akato-tagh which we here had on the east of our route appeared 
to stretch towards the north-east or north-north-east, anil was pierced by numerous glens. 
From one of these issues a large watercourse, which winds down S. 57 0 W. to the 
Usun-schor. Shortly after that we reached the root ur the Akato-tagh, with a gently 
doping talus of debris, overgrown with ten*ken, in front of it; here a slight depression 
leads up to a small pass. Here too there anu some small dunes of drift-sand, blown 
together by the south-west wind. After that we made our way up a gentle slop* 
towards the south-east and east between inconsiderable ridges' the slope growing 
flatter and flatter as we ascended, until at length it was more like an ordinary 
saj; it was covered with sand and gravel, amid which grew a little scanty scrub 
The ground was but sliglily broken. This letl us up to the pass U208 m.) of the 
Akato-tagh, The mountain ridges on both sides of the pass appeared to run prin¬ 
cipally east and west, but are at the same time rather truncated and irregular. Im¬ 
mediately south-east of the pass another glen leads off in the direction of Usun- 
schor. It is through it that the usual road from Tscharklik to Tscltimen runs: this 
road too we shall become acquainted with lower down. Very soon the two mads 
unite and form one, which leads towards the south-east between the southern 
ramifications of the Akato-tagh, These gradually diverged, and we at length 
came out upon another extensive latitudinal valley, running parallel with the 
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Shortly afterwards the hard gravelly saj came to am end, ami was succeeded 
by hard, level, yellow day mud, which has been brought down and left there by 
the torrent that flows down the glen from the pass. On the right we had the con¬ 
tinuation of the saj and on the left scanty, but very sappy, kamisch. In the middle 
of tile level Stepp: is a little lake, barely 500 m. long, with good dear water, and 
surrounded by grazing. It is generally called quite simply the *kbl», though it is 
also known as the Tsehimen-kiil, a name which l also heard applied to the Ghas- 
nor farther east in the same latitudinal valley, anti which l therefore all the more 
willingly reserve for this lake. The altitude here was 3004 m. 



Reverting to die Akato-tagh, for we now bad this range behind us — I may 
add, that at the first little pass the rock consisted of grey granite, tolerably weathered, 
arranged in terraces and dipping at 47 3 to the south: shortly afterwards, where it 
occurred in conjunction with black schists, the granite dipped 46° towards the S. jo° 
W. Granite also predominates in the vicinity of the principal pass. At the southern 
extremity of the glen, and on its right side, there was a dark green schist dipping 
yb a towards the N. 35° W, In |joim of shape there is a great difference between 
the Akato-tagh and the main crest of the Astin-tagh. Nor has die former range any 
deep!) eroded watercourses indicative of heavy rainfall; those that do seam its flanks 
are shallow and slight. The disintegrated material lies pretty evenly distributed in 
the glens. In fact the impression left on the mind is that the Akato-tagh is a ruined 
mountain-range, which has been severely levelled down, and that nothing now remains 
projecting above the debris except denuded crests ami peaks. On Ijoth sides the 
slopes are long and gentle, and at the jmtni where we crossed the range the »pitch> 
was decidedly flat. In the same place the range is very narrow; towards the east 
however it broadens out, though only for a short distance; for a little way east of 
Ghas-nor it dies away, and finally disappears in the basin of Tsajdam. Westwards 
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however it swells out to a great breadth, forming a lofty and stupendous mountain- 
range, upon which rests the great mass of live-techi men. 

July loth. We now travelled south-east across soft, level ground, seldom un¬ 
dulating and then but slightly, and with an imperceptible slope towards the cast- 
north-east. South of our route the predominating formation was saj with tine gravt’l; 
to the north kamisch grows, and tile soil is just as soft and powdery as beside the 
Tarim. The kamisch is however rather scant)-, and generally grows in small clumps. 
In all that soft material there is not a single chip of hand rock. There are a couple 
of smaller pools to the north-north-east and east-south-east of the lake. The middle 
of the steppe shows a broad depression, Kasch-balgliun, the bottom of which is 
covered wkh gravel, while the steppe rises up on both sides in terraces. Here is 
Sasik-jarning-baschi, or the upper part of Sasik-jar. a dry ravine-like gully, i 1 to 
2 m, deep, and running N. S5 0 li. A few kilometers below our route springs gush 
tail of the escarpments on both sides; below tile gully they grow more numerous, 
and finally give rise to a brook, which makes its way to the Chas-nor, The Tschong- 
jar (i'schotlg-jamirvg-baschi I possesses precisely the same characteristics as the gully 
just mentioned, but it is deeper and has an abundance of kamisch bulli in its bot¬ 
tom and at the sides; in the latter position too there is an abundant bush vegetation. 
The next gully or watercourse is called Kulagh-jar {Kulagh-jaming-baschi), with thick, 
vigorous reeds. After that we passed a small oblong pool, with clear though salt 
water, this also embowered amid luxuriant vegetation. At TemuKk (Camp VII; 
alt, 2961 m.) we hat! an opportunity to study the origin of these j&rs or »erosion 
gullies*. Hie gully of Ternirlik begins quite abruptly (tig. 31), for though it runs towanls 
the north-east, there is no upper part coming down from the Tschimen-tagh. At its 
very start it is a deep hollow in the ground, from the side-tcrraces or jars of which 
springs gusli out, their water speedily gathering Into a little rippling brook, anti 
this by its distant murmur showed that it soon swelled into a bigger torrent. The 
water at the springs had a temperature of 5.3°. Around them the grass was espe¬ 
cially luxuriant. The brooks in the four gullies l have named gradually converge 
into one. and this is soon joined by several others, ail coming from die south, and 
the whole eventually enters the Ghas-nor. These gullies thus cany water all the year 
round, right away from their very origin, the water Issuing originally from the snow- 
ftdds of the Tschimen-tagh. though it Is only here that it emerges into daylight. 
At Temiriik there are a couple of old Mongol dwellings, in which we found some 
small tsakhas, or cones of clay, which serve some sort of religious purpose. The 
district is sometimes visited for its good grazing by the Tsajdam Mongols, though 
they avoid as far as possible coming into contact with the Mu ha mo Ians. 

In respect of climate these highlands showed a great difference in the course 
of only two days' journey. Wo found the Akato-iagh excessively dry and flat, there 
being only one spring, at Its northern foot. The next parallel range on the south 
rises up a lofty and imposing mass, and its summits, sometimes rounded, sometimes 
pyramidal, were everywhere capped with snow, though this, as I subsequently learnt 
melts away entirely during the summer. Thus the Jsdiimen-tagh arrests and con¬ 
denses all the moisture which is brought thus far by the southerly winds, all the 
moisture. that is, that succeeds in getting over the yet higher range of the Arka- 
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tagh; and but little, if any of it, reaches as far as the Akato-tagh and the ;\sti[D 
tagh, But the llvt-tschimen alone is crowned with perpetual snow 1 he Tschimen* 
tagli is pierced by several transverse glens, all opening upon the Tschimen valley. 
The one to the south-west of Teinirtik is called Kisil-tschap; die others are, on rite 
east, Soghok-saj, Tscltigeltk-saj, GSndschuluk, Alim Baj-saj, Korumluk. anti Mandarlik. 
Hunters’ paths lead up through several of these glens to the passes at the top. 
Down each glen courses a brook, originating in the snows, hut they alt alike dis¬ 
appear under the detritus at the northern foot or the mountains, though they make 
their reappearance, as we have seen, as springs in the lowest part of the Ischimcit 
valley, for the greater part of its floor is covered by this debris-spread. The same 
difference that we observed between the Akato-tagh and the Tscbi men-tagh with 
respect to water-supply obtains also between 
the Kakir valley and the Tschimen valley. 

The former is absolutely dry and possesses 
no springs ; while in the latter there are at 
least a couple of small lakes, and farther east 
the Ghas-nor, with, in addition, perpetual frig. 3). 

springs. Thus the Tschimen valley forms in 

this respect also a transition between the dry latitudinal valleys that intervene between 
the extreme northerly border-ranges of the Tibetan highlands ami die latitudinal 
valleys situated farther south, in which, as for instance in that which J mapped in 
1896. there exist entire strings of lakes, big anti little. Even at Temirlik we had 
a sort of taste of the characteristic I ilietan weather, so violent in its sudden and 
surprising changes. On nth July, after a still, bright day, a storm burst about to 
o’clock at night. The wind came from the south, but at the same time black, 
compact masses of cloud went sailing away to the south-south-east; then all of a 
sudden tile wind veered round to the west and began to blow hart!, being accom¬ 
panied by a violent and heavy rain. The thunder and lightning in the Akato-tagh 
were simply magnificent. In summer the Tschimen valley swarms with midges; 
about sunset they hover in perfect clouds around the springs. Nor is it until the 
beginning of September that they disappear, 

July 12th. Continuing our journey towards the south-east, we crossed first 
the Usitn-jar. a gully too m- broad and resembling those 1 have described above; 
lower down it possesses springs and a rivulet, which makes its way down to the 
principal brook in the valley. Then, after travelling for a considerable distance across 
the Uamisch steppe, doited over with balghun bushes with hard stems and roots, 
and frequently growing on miniature mounds, we crossed over the ravine of Bascli- 
balghun, which Ls also Ted by springs below the track. About an hour after that 
the "steppe comes to an end, and Ls succeeded, quite abruptly and without any inter¬ 
mediate formation, by tin: hard level saj, which is seldom undulating and quite bar¬ 
ren. We then turned to the cast-north-east, and kept along the edge of the steppe, 
which appeared to stretch one green expanse all the way to the talus at the foot 
of die Akato-tagh, and is traversed by all the ravines as well as by the principal 
brook. Both kit Ians, or iwild asses*, and hares were numerous on the steppe. In 
the south rises the |>eak V, the culminating point of a bluff of the Tschimen-tagh. 
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return to the Ghas-nor, or Tschimen-ktili, or Ghas-ktil in a later chapter. for on 
another excursion I touched its north-eastern shore. The lake is of course heavily 
impregnated with salt, especially its eastern part. In many places its shorts are 
quite white* a circumstance that seems to point to fluctuations in its level. 

During this day’s march we nowhere observed hard rock. Our route ran pretty 
near the middle of the broad valley, but gradually approached the Tschimen-tagh. 
North of the Sake the Akato-ugh presents the shape of a gigantic loaf, being a 
rounded elevation, scored by innumerable eroded glens, gullies, and ravines. Nobody 
knew of any pass over the range at that part, though on a later occasion 1 was 
fortunate enough to find one, 

The district in which we approached nearest to the southern shore of the lake 
is called Bel* A spring there, situated immediately to the left of the track, is known 
as Skighan-ottok; the tract between it and the next spring, Kalmak-kajnasi, produces 
an abundance of boghana bushes growing on heaps of loose soil. Camp No. \ ill 
was made at Tschigelik, a well situated at the foot of a couple of sandy ridges in 
a clump of quite luxuriant vegetation. Its water, which was i.» m. from die sur¬ 
face and itself 12 cm. deep, was nevertheless exposed to the sun. It was tolerably 
good and had a temperature of to u ,t>C. 

July tyth. The sandy ridges, which are in part barren, in part slightly over¬ 
grown with vegetation, forced us to keep for a short distance to the south-east, alter 
which we turned due south. The road to Tsajdam continues to the east-south-east 
and after three days is said to reach a district which the Lopliks call Eski-tschimen, 
or tlie I 3 ad Pasture-Grounds. Here die vegetation comes to an end except for a 
little isr/itifsrhun semb, and at the same time the rise in the gentle level slope be¬ 
gan to be perceptible. Tlie surface consisted jiartly of fine powdery dust, partly of 
gravel, partly of sand, this last often in the form of rudimentary dimes. In some 
places tcresken grows on the edge or the temporary rainwater channels. At the point 
where we first approached the watercourse of the glen of Mandarlik the bottom was 
rather moist. Afterwards at the spol where we crossed it, it was distinctly trenched, 
and contained a brook with clear, fresh water. Tire gravel-and-sh ingle terraces 
through which it cuts its path are 8 m. high and the bed is full of gravel. The 
watercourse makes its way towards the eastern end of the Ghas Lake, but does not 
reach it, except possibly after heavy rain. At last we rode entirely between the eroded 
terraces, our direction being south-west and south, and soon we came to the broad 
and beautiful glen of Mandarlik. Near its issue this glen is joined from the right 
by a not inconsiderable side-glen. Alongside the brook vegetation is tolerably abun¬ 
dant and sometimes actually forms thickets. The name is derived from a secies of 
climbing-plant, mandar, which runs over the balghan bushes. The Mongols call the 
[dace Balgimto. Other names that occur in the country to the south-east (which I 
did not visit) are Dschurcha, inhabited by Mongols, — the Mussulmans call the place 
Dschurck-tasch — Par, Kurmuto, Denganlunba, Dahing, Lofsa, Schara-gol (Tur¬ 
kish name Puj or Pschuj), Musluk, kara-balik, Intschka-saj, and Dung-saj. Put 
from the descriptions given me it was impassible to form any idea of the relief. 
All that was clear was that most of the points named indicate glens between the 
secondary spurs of tlie mountains. Even the Tschimen-tagh itself has here an east- 
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'Tf direction, while the transverse glen of Mandarlik runs south-north ] ,,, 
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tlarlik and Korumlik. This too stems to be of secondary rank, ^ that U to say its 
base hi or upper part dots not issue from the main crest of the I schimentagh, but 
from one of its subsidiary crests. The little pass lies amongst coarse-grained, red¬ 
dish granite. Above the' throat of this side-gfcn the glen of Mandarlik widens out 
at the junction of the two glens which unite to form itself. With the more easterly 
of these two component glens we shall presently make a closer acquaintance. The 
qthur t on the west, also comes down from the main crest ol the Fschimen-tagh, and 
is in' its turn formed out of several smaller converging glens. At its head, in the 
south-west, rises the main crest of the Tsdiimen-tagh, its upper altitudes mantled 
with snow-fields, though they neither are sufficiently developed nor yet posses a 
sufficiently extensive gathering-reservoir to be able to give rise even to rudimentary 
dacier*. Below the snow-fields the bare rocky slopes stand out intensely black, as 
do also the portions that protrude through the snow, below the rocks are spread 
the dome-shaped rounded heights and slopes, green with jejlaks or >pastured. Une 
more tcrraee-like continuation carries the mountain-flanks down to die expansion at 
the convergence of the two component glens already mentioned. Ihere the grass 
is full of lap and is dotted with several small marshes. The watercourse "self is 
choked with blocks of granite and with gravel. Higher up in this glen wild yaks 
were pretty numerous. On one occasion we saw a herd of over fifty head, consisting 
almost entirely of cows and calves. Partridges also were abundant. Had-it not 
Len for the swarms of midges, the place would have made first-rate summer 
quarters. But beyond this spot we were not followed by our small, but persistent, 

tormisiitors. 



Fig* j4_ tiii; mouth W mandaklik. 



pig jg, Tim 1ROSIDN DKP OF MAJiDARLlJS AT TITF CAMP- 


As on the evening of 14th July a smart rain fell, simultaneously with a plen¬ 
teous snow-fall in die higher regions, the brook of Mandarlik swelled very consider¬ 
ably. and the greyish muddy torrent coursed with a hollow roar amongst the water- 
worn granite blocks in its bed. But by the afternoon of the 15th the stream had 
resumed its normal dimensions and the water was again dear. Its breadth was as 
much as 5.5 m„ its depth 27 cm. at the most, its velocity 64 cm. in the second, 
and its volume 0,764 cub.m. in the second. 
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July 20th- Camp No. IX in the glen of Mandarlik was the siarting-|>omt for 
our first big excursion of that year into eastern Tibet. I took with me only a part 
of tilt: men ami animals (camels and horses); die rest were left at Mandarlik, with 
instructions to move after a time to the lower part of the Jar or the Temirlik. which 
I had selected to be our headquarters, bast of operations, ami rendezvous, During 
my absence regular meteorological observations were taken first at Mandarlik and 
afterwards at Temirlik, and at the same time the self-registering instruments were 
never stopped. 



Fig. 36. A MOUNTAIN MAS3IV JUST ABOVE WANPAHUfU 


Of the two component glens which unite to form the glen of Mandarlik the 
western glen is the larger, aiul it is from it that the water flows. From it too a 
path is said to lead over the Tschimen-tagh, although the pass at the top is said 
to be difficult; at any rate it is only used by hunters. 1 chose therefore the eastern 
branch, which was then quite dry. It is shut in by hills of soft earth ami moderate 
elevation, anti possesses some vegetation, But these hills are backed by muds higher 
cliffs, of wild and majestic aspect, and more or less serrated crest. Some distance 
up we came to the meeting-place of the three head-glens that form this eastern arm. 
We chose the middle one. It is tolerably short, is inclosed between soft lulls, and 
leads up to a small secondary pass. But the most important of these three head- 
glens is the one that comes from the east: it is broad ami open, and affords a 
splendid view of the wild and lofty summit of the subsidiary- range which strikes off 
northwards from the Tschimen-tagh and extends as far as our camp at Mandarlik. 
The third or western of these three head-glens appears to originate in the main 
range of the Tschimen-tagh, beginning immediately underneath its snow-fields- The 
descent from tire little pass on the southern side is very easy; from it stretch towards 
the south-east rather extensive grazing-grounds over a soft, undulating surface. Im¬ 
mediately to the south-west of it rises a vast bluff of black rock, jutting out like 
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a promontory. The watercourses which seam the pastures run towards the west- 
north-west, and serve as feeders to one of the head-glcns of the glen of Mandarlik. 
Proceeding up this glen to the water-divide at its head, an insignificant, easy, rounded 
swelling, we went down on the other side by the glen of Dung-saj, 
carries water, proceeding from springs in its upper part — a deep 

ravine which we had directly on our right hand. Another watercourse im¬ 
mediately south-east of this ravine likewise contained water. The ground, w-hich con¬ 
sists entirely of soft materials, is furrowed by hundreds of shallow watercourses, big 
and little, and the track consequently runs up and down and zigzags in and out. 
One of these watercourses, the principal watercourse of the region, extends a long 
way to tlie east, and finally joins the Kar-jakkak. Traversing this furrowed district, 
we gradually made our way higher and higher, and so crossed over the last little 
pass that separated us from Kar-jakkak, The descent on Lhe other side is very 
steep. The brook of Kar-jakkak was about the same size as that of Mandarlik; it 
rippled along amongst the water-worn granite blocks, and its margins were fringed 
with moss and other fresh green plants. On the left, that is the west, we passed 
a large side-glen, from which the main glen derives a good deal of its water. Camp 
No. X was pitched in the glen of Kar-jakkak. Here the droppings of kxilans and 
wild yaks were abundant, and two or three skulls of the last-named indicated that 
the region is visited by hunters, who make their night-quarters in a cave in the bank 
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I'ig. jS. THE LEFT SIDE OF THE VALLEV At MAN 1>ARL!It, 


of the stream. We also noticed marmots, partridges, and eagles. Nature was be¬ 
ginning to assume ‘an Alpine aspect; the atmosphere was pure, fresh, ami bright. 

All day our march lay through a granite region, the rock being of various 
varieties, and perpetually alternating with a fine, crystalline rock, black and extremely 
hard, like diabase, which every now and again turned not only a lighter colour, but 
also coarser of grain. The granite is generally light red or grey, and coarse-grained. 
All the gravd-and-shingle in the glens is composed of these two rocks. The black 




projecting bluff south of die two small passes is built up of the dark, fine-grained 
nick, which dips chiefly 54 ° towards the N. 6o° K., though sometimes also in other 
directions. In some places it forms gigantic dabs, piled concentricallv one upon 
another. All the dopes between Dung-saj and the last pass are clothed with line, 
yolbw, soft, grass-grown earth. At the last pass we found green granite, dipping 
, ’ Awards the N. 55 fc. At Kar-jakkak-saj the dark, finely crystalline rock k 
exposed on both sales of the glen, more especially oil the left side; at first it dtps 
* 5 towards (lit- S. 10 \Y. f and at our camp 54 0 tovvards tile N. ^o c E. 

The black cliffs sharp-cut and bare, usually form a striking contrast to the 
sof . rounded heights below them; below these again comes an underlay of gravel- 
and-sh ingle and disintegration products. These crop out in the bottom of the water¬ 
course, though there also, as well as in its sides, the hard rock comes to the surface. 
ie annexed profile {fig. 41) shows hard rock covered by a layer of soft earth. 
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The most important topographical feature of the day's march was that we crossed 
over from the glen of Mandarlik to the glen ef Kar-jakkak. Both glens proceed north¬ 
wards front the main range of the Tschimen-tagh anti jxjssess the same geographical 
value. '1'he pass we pressed by is situated in the crest which separates the two 
glens from one another; in fact this is the only place in which this particular crest 
can be crossed, for lower dow n, where it consists of rugged cliffs, it is impassable. 



Fig. the uu; nr side or thk vajxey or manoaki.ik above the camp, the . .. erosion 

TERRACE IS DSHTIKCLV VISIBLE, TO THE RICHT Of THE PIfOTQGR A I 1 11 IS THE WETEOROlJUtfltAL 

Qti&EttVATUKY* 


With respect to the climate a great change had taken place. For a short 
time that evening the wind blew with great violence from the north-east, and though 
we had hut a drizzle around the camp, we saw how heavily it was raining lower 
down the valley. During the night it snowed pretty smartly, and next morning the 
entire landscape was covered with a thin but unbroken sheet of snow. Hut by 8 
a.m. big patches of bare ground were showing through it, and two hours later most 
of the snow had disappeared; though through the haze and the heavy rain-clouds 
we perceived above the camp the white gleam of the mountain-slopes to the south¬ 
west. Owing to the rain and the snow the soft soil had become very' slippery and 
greasy, in fact it was no better than a mud-puddle. During the course of the day 
the brook swelled greatly*, so that by the evening it was a roaring, foaming tor¬ 
rent of a brownish-grey colour, The temperature of the water amounted to 2.° at 
9 p.m. Thus the name* of the place, Kar-jakkak ( - Where the Snow Falls), proved 
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SescTi, at any rate on that occasion, peculiarly appropriate. The clouds appeared to 
ionic from the west-south-west, hut down in die valley the wind blew sometimes 
from the north-east 



Fig. 40. THE HAtJi CREST Of TSCHJIUN-TAOH Ijf THE im-*R j-art Or HANUaRUR. 


Although situated in the heart of the continent, die Tcdwien-tagh shares in 
many respects in the characteristics of the peripheral mountain-ranges. Whereas the 
stm-tagh and the Akato-tagh are dr)-, crumbling ruins, the Tschimfcji-tagh is still, 
80 . Sf ? wlk> a ran }? e * precipitation, perpetual snows, perennial springs 

am roo , paste re-grounds, and animal life. In the arid mountain-ranges the only 
animals met with are wild-camels and an occasional antelope or wild-sheep; but in 
the rschimen-tagh we observed, in addition to antelopes and wild-sheep, also killans 
and wdd-yalo, hares, loxes, wolves, marmots, partridges and several other creatures. 
Mule in the former ranges die springs are situated 1 a to 14 hours apart, in the Tschi- 
water can bt found iilmost cyfirywhfiffi# 

Since leaving the Ghas-kol we had ascended fully jooo m. Camp No, VIII 
at the south end of that lake, had an altitude of 2977 m„ Mandarlik Jay at 1417 

”j* Sr"* Kar-jakkak at 3984 m. It was here we began to be conscious of the 

mighty swelling of the Tibetan plateau. 

■ J U] l - 2nt !' ,!' S "° wed : Ja >- |0 T in ** hollows and glens the snow fell 

. rm o jig moyant Rakes, which vanished the momem they touched die 

ground, lor the earth was warmed several degrees above zero, and m this way be¬ 
came , increasingly wetter and more slippery. But up on the heigh* the snow was 
granular, and the small, light grams rolled a little distance along the ground before 

melting. It was only in the higher regions that the snow remained? The snow- 
clouds came from the south-wist. 
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At first we travelled souih-tasi, crossing the little range that separates Kar- 
jakkak from Kitschik-kara-halik. Lower clown this glen unites with the Tschong- 
kara-halik, the two being separated by a spur from the main range of the Tschtmen- 
tagh. 'fhe name T schong-kar a- hal ik, although meaning the Big Black Fish, is not 
in any way intended to point to the existence of fish, only to the debris of the black 
schist which litters its bottom. At the point where we crossed over it, this glen 
consists of two smaller convergent glens, each traversed by a brook that issues from 
the main range of tile Tschimen-tagh, which we now had pretty close on the south¬ 
west. t he united Tschong-kara-balik appears to be of a considerable size and runs 
towards the north-east. The Kar-jakkak is probably identical with the Samsak- 
ajding and the Kara-balik with the Kasch-otak, the latter names being doubtless 
restricted to the lower ends of the glens. 



The two brooks I have mentioned, together with several others which we pas¬ 
sed later, have cut their beds 3 to 4 m. deep, and have steeply eroded banks. It 
is only in die bottoms ami sides of these watercourses that we find the bare granite 
and coarse gravel, all the slopes thereabouts consisting otherwise of soft material- 
The next brook of die same character is die Kuruk-saj, which, to judge from its 
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name, only carries water sometimes, as, for instance, after a fall of snow. After 
crossing over a succession of rounded heights, consisting exclusively of soft material, 
though frequently intermingled with fine grave! and fragments of sharp-edged 
stone, we descended into the Tschong-saj, a broad transverse glen coming down from 
the main range and terminating eventually in the Tschimen valley or in its cuntimiation 
in the Tsajdam basin. Its direction here was N, m £,, and from tin. right it is 
joined by a similar glen with a brook, likewise Waring the same name. The two 
glens of Dung-saj and Kbrkorbma, both traversed by brooks of running water, gro¬ 
oved towards the north, and are separated from one another by a secondary spur. 
Hast of this little ridge lies a trough -shaped collecting basin, seamed by innumerable 
watercourses, all of which gather into a larger glen running towards the Y io J W., 
and bordered on the north-east by a larger spur composed of black rock. 



After that we ascended to a flat pass, the water-divide between the last-named 
glen and the glen of Kara-tschoka, which runs S. 75 s 11. On our right, that is to 
the south, there was a prominent bluff, which we had to get round by travelling 
south, south-west, and west-south-west. Thereupon we continued on the flanks of 
this bluff, and advanced a short distance up the glen of Japkaklik-saj, shut in at 
its head by lofty, snow-capped peaks. There was only a trickling rivulet in the 
bottom of the glen- Owing to die heavy clouds our view was restricted, and only 
once or twice did we guess, rather than see. the beautiful mountain panorama to the 
east-north-east, with spurs jutting out m ichdon into the valley, which extends all 
the way to V’uj. The altitude here was 3159ft m., that is to say but little more than 
at the last camp. 

Hiis day it snowed again, and towards evening the snow fell in whirling mas¬ 
ses, bringing with it a heavy precipitation. Some of my guides declared that at 
that season, (bat is in the middle of summer, it sometimes snows five days in sue- 
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cession. From one of the passes, had it not l*en for the universal prevalence of 
the black clouds. we should have been able to see the Hat, dome-shaped summits of 
the Akato-tagh to the north, bathed in bright sunshine; fur whilst the snow was 
accumulating in heaps on the Tscbimen-tagh, the full heat of summer was being 
experienced in the adjacent Akatn-tagh. The fauna remained the same, the skulls 
of arkharw and wild yaks being frequently met with. 



Fifi. 4-t- 


All day the same crystalline rocks prevailed as hitherto, though it was only 
at about two places that the hard rock was within reach: for instance, at the pass 
of Dung-saj there was a fine-grained, black crystalline variety, dipping 73' towards die 
S. , 3 C W., and near the camp of Japkaklik a grey granite of extraordinary liardness. 
Otherwise the entire tandscajx- consisted exclusively of the products of disintegration, 
in threat part of soft yellow clay dotted with scrub and short grass- \et fragments 
of granite and schist were always present in the bottoms of the watercourses. Ihe 
main range of the Tschimt n-tagh now began to dominate the scene on the south, 
its snow-fields having been richly augmented by the recent copious downfalls- We 
still continued, as we had hitherto done, to keep to the level at which the transverse 
glens gather up their remotest feeders. These, which are seldom very deep-cut in 
the soft earth, converge radially, until they give rise to larger watercourses, which 
are deeper, as well as in general surrounded by steep, rounded heights, over which 
it would be impossible to advance. Finally these secondary watercourses run to¬ 
gether and give rise to the principal glens, which, more or less, parallel to one an¬ 
other, seam the northern flanks of the Tscffimen-tagh. It is between these glens 
that the wild anti lofty spurs or ramifications rise to which 1 have alluded above. 
Consequently the easiest and most convenient part of the range on which to travel 
is the soft, undulating jajlak region immediately under the main crest, though that 
entails crossing at right angles ail the watercourses which come down from the main 
crest. Lower down, where the streams become possessed of greater erosive energy 
and the rugged rocks crop out on the surface, the traveller is compelled to follow 
the deep glens. The annexed illustration (fig. 44) gives a typical transverse section 
of the orographical architecture to which I am all oiling. 

From Kara-tschoka a track leads to Puj (or Pschuj), a place inhabited by 
Mongols: the track is said to cross the lower glen of Japkaklik. On the nearer 
side of Puj there is a small bluff with a lake at the side, known as Tamtsdu. Sloth 
the glen of Puj and the glen of japkaklik terminate in the extreme eastern end of 
the Tsehimen valley- This, which is known to the Lopliks simply as Kakir. is re¬ 
ported to be paved with dry, level clay, 

July 23rd- It stunved all night, but the morning was fair. At the consider¬ 
able altitude to which we had then climbed the snow no longer melted away, but 
evaporated; by ten am it was all gone and the ground soon became quite 
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dry. We had encamped at die spot where the brook of Japkaklik disappears 
amongst the gravel Next morning it was partly frozen over, and it also reached 
farther down the glut. After continuing down the glen along die rounded slopes 
on its right bank, we turned to the south up Mushik-saj, doubling a butte of 
moderate size, In fact Musluk-saj, with which the japkaklik-snj unites, is die 
ar K er glen oi die two. Flic reason the united glen bears the name of the latter 
js no doubt because it is traversed by a |x:rennial stream, while the Musluk-saj 
was at the time of our visit dry. The conjoint glen, which picks up subsidiary 
gltms front both sides, runs towards the north-east. On tin: cast of it rises the bluff 
° < amnsclu; iLs lake was not however visible from our route. Beyond Tamtwhi. 
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on the east is said to be Puj, so that it will be tile next big ™ a ivord which in 
us part ot the country is employed t0 signify a transverse glen. We were steadflv 
inclining towards the south-west. On our right we passed K«imlt,k~»- h u t 

valley Of die MiLsIuk-saj. It was up one of these side-glens that w directed our 
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The southern descent from the pass is remarkably short ami yet gentle, anil 
when we at length got down into the broad latitudinal valley which runs along the 
southern foot of the Tschimen-tagh, parallel to die Tschimcn valley, this latter range 
wont the appearance of a series of insignificant hills, and neither bare rock nor 
snow-capped peaks were any longer visible. It was only in the distant cast-south - 
east that we saw a larger snowy mountain, forming the continuation of die 
Tsehimen-tagh; it is said to overhang the district of Kum-bulak, inhabited by 
Mongols. 

Down the middle of the latitudinal valley a broad, brown strip made itself 
very conspicuous: it was the shallow bed of the stream which flows to the west. 
On the south it is bordered by slightly undulating ground, tinted green, and there 
we saw in several places wild yaks, kul a ns, and antelopes. 



During die day’s march soft formations predominated as far as Kartschugha, 
but there hard, grey granite again came to the surface. Shortly afterwards it was 
succeeded by black schists, which dipped 6i a towards the S. 35 s E. and had an easy 
slaty cleavage. Close to the first secondary pass there was a coarser schist dipping 
30“ towards the S. 30° E-, seamed with white dykes anil veins. Very often the 
schist crops out in the bottoms of the watercourses, though it is in part so far 
pulverised that it is like small coal. Near Camp No. XII the core of the mountains 
consisted of coarse-grained granite with a reddish tinge. 




CHAPTER III. 


OVER THE ARA-TAGH AND THE KALTA-ALAGHAN. 


J he latitudinal valley in which we now eacamped had, l was told, no otlier 
name except Kajir, a word generally used to indicate a broad and Sar^e valley tra¬ 
versed by a shallow stream. In this ease the stream is known as Kajir-darja. '[Tie 
present valley, which is situated between the Ara-tagh and the Tschimen-tagh, is 
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but a good two days' journey from its northern footr in fact it hardly seems to !>e- 
lotig to the range proper, but rather to a rounded swelling immediately south of it. 
In other words the Tschimen-tagh appears scarcely to possess any southern slope at all, 
but is entirely buried under the soft material of the Kajir valley. The altitude of 
Camp No. XII was 41S5 m. t or only 84 m. lower than the principal pass of the 
Tschimcn-tagh. 

July 24th, The stream in the Kajir valley carried a volume of 2 to 3 cub.m. 
in the second, and the fall seemed to be steeper than is usual in these great latitu¬ 
dinal valleys. From the south this valley was joined, in the neighbourhood of our 
camp, by several side-glens, though only two of them, both running towards the 
north-west, were at that time traversed by running streams. At the same place the 
principal valley extends to the N. 64° W. Thence too we perceived to the N. 47 0 W. 
in the Tschimcn-tagh a lofty snowy peak surrounded by several others of minor ele¬ 
vation. It is there, on the northern slope, that the Korumluk-saj is said to ori¬ 
ginate. 

At first the ascent was very slight, but gradually the steepness increased, the 
ground at the same time undulating gently. The surface consisted of soft, fine soil 
and produced some grass. At length we reached the foot of the mountain. Here 
we passed the narrow ravine of Ungur-tschap with a brook. 1 he name is derived 
from a small grotto {uttgnr) in the schists on the left-hand side of the ravine, in 
which hunters sometimes s|K;nd the night. The brook that came down this glen 
carries.! a volume of about 1 5 cub. in. in the second, and the water was beautifully 
fresh. Nothing but an insignificant spur of the mountains separates this ravine from 
the glen of Ak-tschoka, It was by the last-named glen that we climbed up to the 
pass of the Ara-tagh, Ak-tschoka-aj-tuse, a flat and easy bet or col at an ah nude 
of 4373 m. From its summit we commanded a fine view of the next conspicuous 
feature in this highland region, namely die culminating range of the Kalta-alaghan, 
with its host of lofty snow-capped peaks. lUu below it and on the nearer side there 
is another latitudinal valley, parallel with the one which we had just climbed up out 
of, and known as Kalta-alaghaning kajiri. Farther west the two valleys unite, for the 
Ara-tagh dwindles in height until it disappears not very far away. In this way the 
united valley, having passed the western extremity of the Ara-tagh, has the Tschimen- 
tagh on the north anti the Kalta-alaghan on the south, and finally it enters the 
Tschimen valley. From the pass in the Ara-tagh w r e had therefore a splendid view 
of the Tschimen-tagh, In the east it is surmounted by several dominating snowy 
peaks. So long as we were down in the latitudinal valley the gentle crest, with the 
pass that serves as the water-divide, had screened the craggy bluffs of tile Tschimen- 
tagh from our right; but from the pass of the Ara-tagh we now saw them standing 
out sharply' and distinctly. 

On the other side the pass of the Ara-tagh dtascends towards tire south-west, 
and is shut in by considerable heights, and lower down, after it has been joined by 
a number of side-glens, it becomes converted into a deep gorge, bordered by ter¬ 
races of gravel-and-shingle. 

In the Ara-tagh again the southern face is shorter and less steep than the 
northern face, though the difference is far less accentuated than in the Tschimen- 
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tagh. The transverse glen strikes the main glen, at S. S7 W. T(« tin- south-west 
there is a gap in the crest of tin; Kalta-alaghan, through which runs a pass that is 
said to he easy to negotiate, anil with an abundance of water, grazing, and fuel. 
W e however proceeded up the main glen towards the S. 65° E, The stream that 
courses down it is divided into several arms, and at that time carried a volume of 
at least 5 cub.m. in the second: its flow was a good deal swifter than that of the 
brook in the preceding latitudinal valley. But then the southern valley lies higher, 
and the two streams effect a junction. Just at the point where we struck up a side- 
glen running to the south-south-east there was, in the main glen, a patch of soft, 
white ice, perhaps 1 km. long and at the most 150 m. broad. This shows that in 
the autumn ami winter the stream must freeze and form a huge sheet of ice, which 
thaws again in the spring and summer: and. end of July though it was, there was 
nevertheless this large patch still remaining. 

Our side-glen too was broad and open, and surrounded by jajlaks, on which 
large troops oi kul&ns were grazing. On the east of the glen were soft, tow hills 
and to the south-west of it a huge mountain-war.?;':' (K.) with snow, whence a couple 
of brooks came down to join our glen. After crossing the stream that flowed down 
our glen, we left its hast fit on our right, that is the south-west, this likewise gathering 
otl the massive 1 % its $lof>es and ran: ill cations. Then, afler surmounting a low ridge, we 
directed our steps towards the south, and crossed over a very deeply trenched ami 
eroded glen with a couple of cub.m. of muddy water. This brook runs towards the 
X, fc»o E., and joius a larger stream that flows between the two masses F and G, 
I Ids last formation rose immediately east of our route and formed a rather low, 
furrowed talus slope, with snow at the top; a litde farther east there was another 
similar mountain H. Along the northern side of both flows a large brook, which 
joins the main stream by the left or western bank of which we were ascending, 
from both sides this is joined by a number of minor rivulets. After al] these small 
brooks have mingled their waters together, they form a pretty large stream, which 
flmvs towards the north and north-west between terraces of gravel-and-shingle. Even¬ 
tually it enters the large river that flows down the latitudinal valley between die 
Ara-tagh and the Kalta-alaghan. 

To die north we now commanded a view of the entire summit of the Ara- 
tagh; yet as compared with the neighbouring ranges it presented but an insignificant 
appearance. Its more rounded crest was overtopped even by the higher parts of the 
l sdiini®ii-tagh. 


The hard rock was visible at Ungur-tschap. namely a hard mica-schist, 
dipping 23 towards the X. 75' L,; higher up it dips 42 0 towards the N. 6o° W 
Ak-tsd.oka-aj-U.se is a rounded flattened pass of soft material, but on both east and 
west, more espeaa iy on the east, it is flanked by lower, sharper summits without 
snom On the right side of the latitudinal valley' between the Kalta-alaghan and the 
Ara-tagh there are knolls and hilly terraces of coarse grey granite. On the op,m- 
site SKfc o. the va ey there is a very hard. dark, crystalline schist, dipping 83' Z 
wards the N. 50 and hter towards die S. 40* E. In the deeplv trenched 
valley south of the little ridge or threshold the hard rock is nowhere visible', although 
S '*** " ’ v granit ^ P®*? oul lrom l!u -‘ material on the slopes. At Camp No. 
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XIIE there was, dipping 72° towards the 5 . 40 s It., a hard variety of rock, which 
emitted sparks when struck, and had a conchoidal fracture. 

July 25th. From Camp No. Xill we proceeded up the sdovriy rising side-glen 
which leads to the pass of Avras-davan in the crest of the Kalta-alaghan. Along its 
bottom trickles a little rivulet. Thu principal glen, which we thus left on the east, 
comes from the south-east, from loftier parts of the Kalta-alaghan and its northern 
spurs- 

'The view which opened out south from tills pass (altitude, 4786 m.) was very 
different from those we had obtained from the northern ranges. Instead of a single 
distinctly outlined parallel chain, tin: scene was perfectly confusing from the multitude 
of peaks, crests, ridges, and ranges, that met the gaze; to unravel them all and map 
them properly would be a work of months. A reconnaissance such as that of mine, 
confined to one single tine across such a mountainous chaos, can offer but a small 
contribution towards the solution ol the problem, 1 lie details in the immediate vi* 
cinity of the route are correct; but with regard to the relief ol the country farther 
away on both sides I was frequently in uncertainty . The first objects that arrest the 
eye, looking from the pass, are three gigantic snowy complexes, which stand out in 
a particularly conspicuous fashion. In the S. 2 1' E. was the culminating point of a 
gigantic snowy range stretching from east to west, while due south we observed an 
isolated snowy bluff. forming apparently a continuation of the former. In the S. i T W. 
there was yet another snow-capped range, lying along the prolongation of the first 
two. All these chains rise south of the basin the deepest part of which is occupied 
by the two lakes of Kum-koh but neither of these is visible from the pass of Avras- 
davan, owing to their being masked by various lower heights. Between the Kalla- 
alaghan and the southern snowy range there are several other ranges, partly spurs 
and ramifications of the first-named, and partly parallel chains ly ing between the two 
principal systems. In the far off distance we could just make out on the southern 
horizon, though with difficulty, another snowy crest, barely distinguishable from the 
white clouds; tills consequently overtops every other range within sight. It was 
the Arka-tagh, the loftiest range containing practicable passes, not of Asia only , but 
of the whole earth. 

From the pass we descended due south by the glen of Avrus, which was at 
first pretty steep os well as gravelly; but gradually it widened out, the surface at 
the same time growing leveller, and finally emerged into a main glen coming from 
the east and traversed by a small rippling rivulet. On some of the adjacent slopes 
we found fuel. To die north-west and west was a gigantic wing of the Kalta- 
alaghan, crowned by several snowy peaks, though their thinks were perfectly black, 
and they are footed at their base by rounded heights that fall away Iowan Is the 
bottom of the new latitudinal valley. 

Just above the pass ol Avras there was a thick dy ke or vein of diorite {?), 
stretching from S. 50° E. to N. 50 W. Immediately south of the pass was por¬ 
phyry, which a little lower down was bedded at an angle of 63 s to the S, jo a E-, 
and lower still at 67’ to the S, to' W.* 87® to S. io° E. and Sa 5 N. \Yc made 
Camp No. XIV (4477 m.) at the point where the glen of Avras joins the upper part 
ol the latitudinal valley. There the left side of the stream that flows down tin- latter 
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Fig. 4S. STREP HIM AT KA KT'CHCCil A-HULAK. 



is formed by several hills, half broken down and carried away by erosion; thus they 
present sleep faces towards the stream, but otherwise are soft and rounded, and 
covered with scanty vegetation, 'Hie hill nearest to ns was composed of a very 
fine-grained, weathered rock, dipping 87* towards the S. 50° W. and 6S towards 
the N. 10* E. 

The district around Camp Xo. 
XIV' is called Kartschdgha-butak. A 
big bluff in the & 7 0 E. is known 
as Takta-para, and another in the $, 
jo' ) W. as the Tschulak-akkan, These 
two names do indeed occur in that 
district, as we shall presently see, but 
it is rather doubtful whether the; were 
correctly placed by my guides. The 
Kaita-alaghan is the sixth of the pa¬ 
rallel ranges we crossed over on our 
way up to the highland region of 
northern 1 ibet, the route having led 
over the Lower and Upper Asdn-tagh, 
the Akato-tagh, the Tschimen-tagh, the Ara-tagh, and the Kalta-alaghan, 'Ibis 
last closes the first series of parallel ranges that are separated bs latitudinal 
valleys sloping generally towards the east. South of the KaJta-alaghan the scenery 
so far changes that the next latitudinal valley is more like an immense basin, 
with a large salt lake in its lowest part. At Kartschugha-bulak the term latitudinal 
valley is indeed still appropriate, but soon afterwards the valley expands into the 
Kum-kol basin. The map of the Russian General Staff of this region urgently needs 
revision, Even in its broad features it does not correspond to the real state of 
things; for it shows the Ara-tagh as a continuation of the Kaha-alaghan, which is 
erroneously designated the Kalga-Lagan. This [nits the Avtas-davan in the Ara-tagh 
mstead ol in its true place in the Kalta-alaglian. though there may of course l>e two 
passes bearing this name. The same confusion prevails with regard to the nomen¬ 
clature- iTschevalskij, without having the slightest pretext for doing so, calls the 
Uchmien-tagh by die name Tsajdamskij, though its eastern part is designated 
Japaklik (— japkaklik). If this latter name is in use at all, it surds renders the 
term 1 sajdamskij superfluous, to say nothing of its being a very unfortunate choice 
from the geographical point of view. On the other hand the name Tschimen-tagh 

” 'T L aCrOSS tlW Akal ° "“** ** too being drawn altogether erroneous!v See¬ 
ing then that so many of the names, which I was in a position to check, are’wrong 
It IS impossible to repose much confidence in the others that 1 have not cheeked 
or instance m the true J schnuen-tagh tile map gives two peaks, which it calk 
un-gas,n-khorgn and Iskhm-gansi-khorgu. These, one strongly suspects, are identi¬ 
cally the same name, spelled wrongly in one of the two cases.' On the same Z 
we hnd also the name lokta-pera, a name which I also heard used; but on the 
map « indicates a peak which in Mongolian is called Dschfori fjing-ri) and is made 
.0 bd-g to the Ara-tagh. whereas in any a„J every care ft J ££££ 
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to say tin. - least, a long way south oi the Kalta-alaghan, To this last Prschevalskij 
gives tin- name of Columbus Range, which again is unnecessary, seeing that the 
range already possesses its own native name, we!I known to all gold-prospectors and 
yak-hunters, From the 1S99 edition of the Russian map this name has, rightly 
enough, been deletedj but it occurs, E am sorry to see, on map 6a of the 1902 
edition of St icier' s Hand-atias. On Pjevtsoffs map the Kaha-alaghan bears Four 
names: Ambal-aschkan, Kalga-lagan, Ara-tagh, and Columbus, the last being applied 
to die range as a whole. To the western part of the Akato-tagh Prschevakkij gives 
the name Tschamen-tagh. while the eastern part he calls Elesimennij (-- the Nameless), 
hut delineates it as running north-east and uniting with the Astin-tagh. The direc¬ 
tion is shown a little more accurately on Pjevtsoff*s map and on the map of the 

General Staff, but is still to a large extent imaginary. Of course all these errors 

are repeated in the ordinary European atlases. 1 cannot of course pretend to cor¬ 

rect all these errors in detail: I must content myself with {Hunting out that in respect 
of both Its orography and its morphology this part of Northern Tibet might previous 
to my visit have been looked upon as to some extent almost a terra incognita, 

July 26th. Our route now ran westwards in the direction of Kum-kol, almost 
at right angles to the track we had followed over the Kalta-alaghan. Once or twice 
we caught glimpses nf the lake, hut as we dipped down into lower ground it became 
hidden behind the irregularities of the ground. Thus we were now travelling in a 
gigantic latitudinal valley stretching along the southern foot of the Kalta-alaghan. 
from which black spurs and other ramifications, with an occasional snowy peak, jut 
out into die valley. On the south the valley is bordered by an extensive drift-sand 
area, with dunes, winch when seen from a distance resemble a low. yellow mountain- 
range. The dunes therefore rise to a pretU considerable height, and are absolutely 
barren. The northern margin of the drift-sand area is wonderfully sharply drawn, 
and runs from east-south-east to west-north-west. Although we were travelling west, 
with a slight inclination towards the north, we were nevertheless approaching nearer 
to it, for we were marching diagonally across tile valley. At the beginning of die 
day s march, when we were still pretty high up. we observed dark rocky bluffs pro¬ 
jecting as it were through the sand, though they were no doubt as a matter of fact 
behind it. As we advanced, we left behind us the vast snowy range the three cul¬ 
minating points of which J had noted from the pass of Avras. One of the three, 
probably the middle one. must he identical with Prschevalskijs Schapka Monomacha. 
The names Tschulak-akkan and Takta-para. which 1 have already mentioned as de¬ 
signating mountains north of the lofty snowy range, are also said to in-long to streams 
in the same vicinity. The Tschulak-akkan appears to be the upper course of the liatu- 
gantu-gol, which enters the Tsajdam depression at 1 Eadschir. It is in one of its southern 
side-glens that the gold-mines of bokalik art: situated, a place well known to all Lopltks. 
and also visited by the inhabitants of Kerija, According to Roborovskij's map the 
springs of Tschulak-akkan are situated on the northern slope of the Schapka Mo¬ 
nomacha, Carey and Dalgleisli, who journeyed through this glen, call tt Tsagan- 
tokhoj, its Mongolian name. 'Hie name given to it by the Mussulmans is said to be 
derived from a man Tschulak (= the Cripple), who formerly dwelt there. On the 
north this glen is said to be joined by another glen bearing the name of Takta-para 
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(jing-ri or Dschtnri). which proceeds from the bluff of the same name. The deli¬ 
neation or this region by Carey aiul UalgieLsh is clearer anti more intelligible than 
Roborovskij's; indeed it is pretty plain, nit lion t having visited the locality, that the 
map i if the latter is fur this particular section artificially constructed. The material 
available is not however sulfidcnt to give us a clear idea of the orography as a 
whole, to say nothing of it in detail. 4 )ne thing however is evident, namely that 
between the valley of K urn-hoi and the river of Tschulak-akkan there must be a 
water-divide of some kind, which possesses great morphological importance, for it 
must form the boundary between the basins of Kum-kbl and Tsajdam. 'Hie swelling 
in question is possessed of the same significance as that which separates the river 
Tschumar or Namchutu-uian-muron from the Tibetan highlands south of the Koko- 
schili range. And Carey atvd Dalglebh do indeed show it as a distinct swelling, 
situated south-east of what they call the Sand) 1 table-land >, which corresponds to 
the drift-sand area I have alluded to above. They are consequently entitled to the 
merit of having given to the 1 schong-ku m- kul its proper position and dimensions. 
On Roboruvskijs map not only the neighbourhood of die lake, but also the moun¬ 
tain-ranges that rise to the south of it, are altogether distorted, as I shall show 
more fully in the sequel, 


At the beginning of the days inarch we had on our left only one subsidiary 
offshoot from the mountains, and it soon died away westwards into low hills. On 
the other I land the Kalla-alaghan extended as tar as we were able to see towards 
the N# 65 Uand in that same direction several snowy peaks apjicared to lift 
themselves above its crest. The latitudinal valley slopes, as I have already said, 
towards the west; its surface is soft and sometimes strewn with a sprinkling gravel 
Irom tin: Kalta-alaghan, and likewise produces grass, and hard woody tere.sken and 
similar scrubby plants. We passed only two or three small rivulets running down 
from the mountains, and they speedily disappeared in the dry soil. These originate 
no doubt in springs, for all the other watercourses, most of them very shallow? were 
dry- Only two or three were as deep as 3 to 4 in., and even their banks were nut 
sharpeut or terraced, lmt rounded. Where we crossed over tin in they were running 
towards the ur->t-^mth-west f but gradually inclined towards the west: and supposin'' 
them to be powerful enough, they ought to converge to form a main stream that 
empties into the eastern end of the Upper Kum-kbl. But as a matter of fact they 
dwindle away before reaching the lowest part of the valley; consequently this pos¬ 
sesses no mam drainage artery, unlike the valley between the Tsdnmen-tagh and 
the Ara-tagh and that between the Ara-tagh and the Kalta-alaghan 

On left, that is to the south, we had all day the drifted area, the 
highest pyramidal dunes of which are situated well towards the centre of the area 

! ? Wl f eXtt,U thc >’ ** <* mre drift-sand it was impossible todeter- 

mme, for it is quite conceivable that the irregularities of the ground, hills and smal- 

V ' t ] may ha ' ,C hwn wtlh sand, may make them appear bigger 

*?** :.• * «» equally difficult to out with certlinty in 5£ 

d.r,.a»n the steep faces o the dune, looked; no far an I was able to lube f r „ nl 

our route, most of the duneurests run from north tooth and their fac^ 

are turned towards the east so rhu th.- hh , t ■ - . , 

-jse, so that the latest predominant wind that blew would 
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appear to have come from the west. Nevertheless the steep and frequency irregular 
shape of the dunes suggests that the east wind also prevails during a part of the 
year. Both the orographical relief and the direction of the latitudinal valley render 
it probable that die east and west winds are the strongest, and the sharpness with 
which the drift-sand area comes to an end likewise indicates that the winds from 
these two predominant directions are about equal in point of strength. Hence this 
sandy area is stationary, like the Kum-tagh south of Phschan, and within its area 
the dunes travel, over a limited distance, backwards and forwards, and not exclusively 
in one- direction like the dimes of the Desert of Lop. Meanwhile the sand goes on 
accumulating within its area, and the dunes gradually increase in height, the material 
being derived from the disintegrating mountains on the east and the west. 



Fig. 50. THE CAMP AT BULAK-EASCae 

Animal life was represented by kulans. of which immense troops were grazing 
all over the scattered patches of grass. The other animals consisted of marmots 
{davagftan) and hares of a steel-grey colour with white under-parts. 

The only places in which we observed the hard rock were in two or three 
promontories of the Kalta-ataglian at the beginning of the day's march, namely a grey 
granite, strongly inclined to pink, and with moderate-sized grains, as well as green 
porphyry; and the gravel which in places littered the bottom of the valley consisted 
For the most part of the same rocks. 
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Wu made Camp No. XV at Bulak-baschi, where, as the name indicates, tin- 
first springs are situated. The altitude amounts to 3933 m., indicating a pretty eon- 
si durable fall of the valley down to the Kum-kuL On the 27 th July, after proceed¬ 
ing a short distance south from the first two small pools beside the springs, we sub¬ 
sequently travelled lor the rest of the day west-north-west along the northern edge 
of the drift-sand. On our right we had an uninterrupted string of marshes and 
pools, containing bright, fresh spring water, and all more or k-,s connected together 
by means of short sounds or streams. Even when the water did nut actually he on 
the surface, the ground was so soft and moist that we sink into it, and consequently 
we had to march quite close to the edge of the sand sometimes crossing small] o(T- 



Iwg. S* view i.ousiNt: sriHTU rnou bumk-bascuj. 


Thi*’ IT, ' L '“.T “>■ *•«= would be impossible at that season. 

, paludal region derives its water from innumerable springs, which -ntf, out some 

£L*?rU“r ; T" *-* ^ of‘i* *£.37? 

"T, L , „| y TT™, " ,Hch lhc d “"“ accumulated, and which 

L rse^lud T- s'" ‘ 1 ,llrc **-'■■ » ».* «f cub.m. 

flowing b he „I‘7 watercourses are to be regarded as ordinary brook. 
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anti the finest particles which they formerly contained were long ago washed out of 
them. Once the} have emerged, these brooks flow along rather shallow' beds, the 
bottom ol which consists of hard day. anti are fringed by short but luxuriant grass. 
Generally at lirsl they incline for a short distance to the north-east before definitively' 
assuming their west-north-west direction, soon after which they as a rule empty them¬ 
selves into a larger or smaller pool, though the biggest of these is only a couple 
ol hundred meters long, A considerable distance farther west however a main artery 
appears on the southern side of the latitudinal valley and, after gathering up all this 
spring water, enters the lake by numerous deltaic arms, in this way securing a cons¬ 
tant flow into it. During the last part of our day's march this main artery was 
however joined by no tributaries, although there were at the same time several un¬ 
connected pools of spring water between the stream and the northern edge of 
the sand. 



Fig. s 2. looking hast from bulak-baschi. 


The marshes and pools are surrounded by short, luxuriant grass, growing 
upon mounds or hillocks and hanging over the water, in the way shown in the ac¬ 
companying sketch (fig. 5y). In the water I observed a small greyish yellow Crustacean. 
The grass continued in places, although thinly, as far as the lowest slopes of the 
dunes, but did not advance any higher. The northern border-line of this belt of 
grass-grown marsh is sharply differentiated from the saj. or gravelly slope, which 
stretches down very gently from the southern flank of the Kaka-alaghan. 

The hydrographical relations on the south side of this latitudinal valley are 
thus masked by the drift-sand area. However the hydrography seems to be as 
follows. The stream which flows into the Upper Kum-kbl is fed exclusively by 
perpetual springs situated to the south; from the slopes of the Kaita-alaghan on the 
north it receives no contribution from perpetual springs, only at the most rain-water 
after an occasional shower. The snow 1 which tile Kaita-alaghan arrests is for the 
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most part accumulated on its northern flank, where we found a much greater quan¬ 
tity than on the southern flank. The snow-water ant! the water front the springs 
flow down for the most part to die latitudinal valley on the north, the southern 
slopes of the range being relatively dry. It Is true that from Kum-kbl several 
snowy peaks are risible in the west of the range: all the same the quantity is in¬ 
significant as compared with that on the north. The snow with which those peaks 
are capped soon melts In the sun, and is insufficient in quantity to give rise to 
rivulets capable of reaching flown to the southern latitudinal valley. On the south 
however the circumstances are quite different. The two lakes of Kum-kbl fill the 
lowest part of one of the largest self-contained finternal drainage) basins of the 
Tibetan highlands. The mountain-ranges which border this basin on the south are 
much higher than the Kalta-alaghan, anti all the rain and snow that they arrest 
ultimately finds its way down into the Kum-kbl lakes. As we shall see subsequently. 
It is the stream that connects the Upper with the Lower Kum-kbl, and the Lower 
Kum-kbl itself, that receive the larger number of these mountain-streams, which 
gather off the northern slopes of the Arka-tagb or its northern foot-hills; and some 
of them carry quite considerable volumes of water in the summer- The lower 
course of one such stream, or perhaps of several such, has been retarded by the 
drift-sand l have mentioned, which completely hides it from sight. But as for 
a considerable distance along the northern bonier of the sand there issue a succes¬ 
sion of rivulets and springs, the inference is suggested, that the watercourses which 
come from the south are spread out like a delta underneath the sand. But however 
that may be, it is certain, that the water which disappears under the sand at its 
southern edge reappears in springs at its northern, and the rivulets to which it gives 
rise in consequence id the retarding action of the sand cany water all the year 
round, whereas the original stream only carries water during the summer. 


According; to my guides, the narrow 

strip of firm ground betweett the sand anti 

the marshes upon which we were marching 
Fig S3- was the only practicable route. We mi^ht. 

u is true, have travelled on the north 
side ol the marshes, hut in order to reach the southern shore of the Upper lake 
that would have necessitated our crossing the stream in its lower part, a thing 
considered impossible at that season of the year because of the soft and treacherous 
nature of its banks. It was equally difficult to march along the northern shore of 
the lake and then cross the stream that connects the Upper with the Lower lake* 
and m a later excursion we learnt that the ground there too refuses to bear a 
man on horseback, and even refuses to bear a man on foot. 

Although it would have taken a long time, l should have liked to examine 
more thoroughly the drift-sand area; but from this I was deterred by the advanced 
season or the year and by the wish to penetrate as far south as possible into Eastern 
net winter began. 1 had therefore to content myself with mapping its 

outlines on the sides where vie touched it, namelv on the north and west With 
regard to the height of the dunes, I am unable to offer any precise measurements; 
ht - a PP car ^ t0 me r ° bt as as the dunes at Jangi-hbl. namely 80 to 
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90 m., and in the middle of the area may easily have been more, in the western 
hall of the area it was plain that the leeward slopes face the east; and very often 
they plunge down to the bottom of the valley with a strikingly precipitous descent. 
Altogether there are only one or two small patches of sap that is hard and 
barren ground, with a thin scattering of small gravel. These patches of saj also 
stretch slowly down towards the marshes. The deepest part of the valley lies how¬ 
ever quite close to the edge of the sand. Consequently the base upon which the 
sand rests likewise has a gentle slope towards the north and north-west, and occu¬ 
pies pretty nearly Ode-half of the breadth of the valley. In the w est the lake pre¬ 
sented the appearance of a small glittering expanse. Over against its southern shore 
the sand is very' considerably less in altitude: to the west of our Camp No. XVI the 
dunes were low and small. 



At 3.30 p.m. a violent storm from the south-east set in. a violent wind accom¬ 
panied by hail and pouring rain. One would expect that a treating, driving shower 
such as that was would at any rate tone down anil to some extent wear away the 
sharp crests of the dunes; but the rain-drops are unable to do more than dimple 
the surface of the sand, and even die little shallow holes which they make in it are 
not seen except upon a close examination. Otherwise the shape of the dunes, ami 
the sharpness of their outlines, arc in no degree affected by die rain: they merely 
assume a slightly darker tint. Nevertheless there is every reason to believe, that 
after such a rain, which must penetrate pretty deeply into the dunes, their move¬ 
ment will for some time, even though it be for only one or two days, lie in abeyance. 
In any case it is extremely interesting to find that the origination of continental 
dunes is practically quite independent of the absolute altitude above die sea anil of 
the dimate, I his idea is suggested by a comparison between the Kum-tagh that 
stretches south of 1 ’it sc ban and this drift-sand area south-east of the Kum-kol. The 
former occurs in an excessively arid region, a perfect desert in fact, lying but little 
above the level of the sea. The latter exists in a mountainous country more titan 
4000 m. above the level of the sea, and where there is a considerable precipitation. 
Were it not for the moisture of the atmosphere there would originate here a sandy 
desert, which would eventually fill up the whole of the basin of Kum-kol. 

Thu violent alternations of weather, with its abrupt changes, that is charac¬ 
teristic of Tibet were even more noticeable in the basin of Kum-kol dian in the 
Tschimen valley. For instance, at noon the thermometer would stand at 20 s above 
zero and the atmosphere would be perfectly still anil bright, and yet only a short while 
afterwards the valley would be swept by a violent wind and an icy hail-shower. The 
atmospheric moisture increases not only with the altitude, but also from north to south. 

Tile occurrence of this violent change in the weather afforded us an oppor¬ 
tunity to note a curious effect produced in the animal life of the region. So long 

ff aft Mi y$arttty in Csalra/ Alia. ///. g 
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as the air was warm and stilt, it swarmed with mosquitoes and gad-flies. The latter, 
caik-d in that locality tia, are wont to fasten themselves in the nostrils of the horses, 
kiilans, anti other animals. The kulans however appear to be either less sensitive 
to the attacks of the tormenting insects or else they possess some means of pro¬ 
tecting themselves against them; the natives at any rate declare that, when the kulans are 
attacked by the gad-flies, they put their noses to the ground and ktsep their nostrils 
hidden amongst the grass. The orongo antelopes iptrgf) avoid the steppes during 
the day and take refuge amongst the dunes; in fact we observed four herds, con¬ 
sisting of ii, 13, 3, and 4 individuals respectively. And the wild yaks too protect 
themselves in a similar way, only they go farther in amongst the sand-dunes, so that 
we did not see them from our route; but their footprints were extraordinarily nu¬ 
merous, both going up into the sand and returning from it, and there were great quan¬ 
tities ol yak-dung all along the foot of the sand. If the weather remains tine ail 
day, the antelopes and yaks do not descend to thdr grazing-grounds until sunset or 
shortly after, when the gad-flies have disappeared. But now, the hall-shower ami the 
iain having put the gad-flies to flight earlier than usual, the yaks showed themselves 
on die summit ol the highest dunes; and as they stopped to survey the scene before 
descending, they made in truth a magnificent sight. There were also several >aks 
on the pasture-grounds at the east end of the lake and on both sides of the delta 
of the stream. In spite of die great weight of these animals, they appear able to 
cross treacherous boggy ground, into which a horse would sink and Income irre¬ 
trievably lost. 1 lie kulans however avoid ground of that description; and of this 
fact the wolves, which, [ may remark, are especially numerous in the Tsehimen and 
Kvim-kol valleys, are said to avail themselves when they chase the kulans. As if acting 
upon a previously prepared plan, they drive their selected victim out Into the marsh 
where the ground gives way under him, though it will bear the weight of a wolf! 

< >n tlie south shore of the lake, where we made Camp No. XVI U8S2 m ) 
the grazing was all that could be desired. The shore itself was rather moist.' The 
lake stretches towards die north-west; but from the point where we were encamped 
it was impossible to term any conception of its sbe owing to the extent of flat 
groiiiii. around it. Its northern shore can however be seen rising, at first slowly, 
but afterwards more steeply, up towards the foot of the Kaha-alaghan. which continued 
westwards lor as tar as we were able to see, thrusting out sharply-outlined, short, 
mgged spurn towards the middle of the valley. In the east we could see quite 
dearly and distinctly the imposing bluff F, My guides stated that there were passes 
mcr the range on both side, or the peak k. The track which comes over the range 
h> the pass ol haha-alaghan-davan is said to reach die latitudinal valley jnst north 
o uni _amp t o. - his would make tour passes altogether in that locality; but 
I have no doubt that the halta-alaghan can be crossed in several other places with- 

011 , an >' .“I*,™ 1 dlf,lcul 1 t >- al I Should judge so from the great number of deep 
noca in the crest, those towards the west being generally nearly clear from snow . 

w. pass ol Ambal-aschkan-davan. larlher west, was the one used both by Carey 
and Dalgleish and by the Prince of Orleans and Bomalot. On a later excursion 'l 
tried a new pass* as well as another that was used by Prschevalskij, 


CHAPTER IV. 


THE KUM-KOL LAKES. 


July 28th. Tile Upper Kum-kbl was the first Tibetan lake that I investigated. 
How the investigation w*as carried out — ii does not pretend to be anything more 
than a hasty reconnaissance — I will now describe, reserving for a subsequent section 
of this work a connected grouping and discussion of tile different types of Tibetan 
lakes. I say deliberately, this examination was nothing more than a preliminary 
reconnaissance, l>ecause the series of soundings 1 took were all tuo few', and dm num¬ 
ber of soundings too few' in proportion to the area of the lake, to give an accurate 
idea of the shape of its basin. In most cases the material I have gathered is suffi¬ 
cient to afford an indication of the appearance and general features of each indivi¬ 
dual lake, and as no such investigations have ever before been carried out in these 
lakes, my material, incomplete though it is, is not without value. 1 must also at 
the same time point out the tremendous difference between the circumstances under 
which a lake is sounded and mapped in, for instance, Switzerland or Scotland anti 
those under which 1 had to w r ork in Tibet, Generally the gracing in the vicinity 
of the Tibetan lakes is so wretched that out of regard for your caravan a prolonged 
stay beside them is impossible, Add to this the perpetually recurring and violent 
storms, which either interrupted, or rendered very difficult, almost all my lake ex¬ 
cursions in Tibet, As I had at my disjwsal only a small canvas skiff, to hold two 
men, our first thought, on the outburst of a storm, was of safety rather than of 
scientific work. Since, then, the material which 1 shall give lower down was obtained 
at such great risk and under such unfavourable circumstances, it will probably l>c 
acknowledged that its value is rather enhanced on that account. 

The first series of soundings in the Upper Kum-kol was made from the southern 
shore towards the N. 13° E., our course being steered by one of the snowcapped 
peaks of the Kaita-alaghan. Along this line the breadth of the lake was only 3,4 km., 
and at approximately equal intervals we obtained successively the folio wing soundings 
— 0.69, 1.04, r.-u, r*ss. 1-63, t.Ga, 1.5s, 1,50, 1.40, 3*4»i 3-?3> 2-<>4t and 1.45 m, hi this the 
eastern end of the lake, where it ap|>ears to be broadest, the depth nowhere reaches 
4 m., and it is consequently very shallow, shallower even th<m the marsh of Kara- 
koschun, though its mean depth would appear to be rather greater. To judge from 
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tlic excessive flatness of the shore, I should say that in all the part of the lake 
which lies east of the line we sounded the depth is no greater. The bottom of the 
lake is carpeted with Algse, which impart to the water a dark green shade, though 
in places there are strips of bare ground, where die sand tinges the water a light 
yellow when seen irom the distance. The gravelly scree of the Kalta-alaghan comes 
right down to the northern shore, and even covers two small islands, w hich lie off 
it; the smaller of these measured only 30 m. in diameter. 

With the wind blowing hard we continued towards the south-west to about 
the middle of die lake, where die depth was 3.40 in,; but from that point we had 
to drift with the wind and the waves, and along the stretch we then covered the 
depth continued steadily to decrease, the soundings being 1-46. 0.S5, o.s 4 , o.to, o.:», 
0-62, 1-oo, 1.05, i.w, i,i*. t.i Pf and o.jo m, Consequently this lake is little better 
than a thin sheet of water spread out over an almost horizontal surface. At the 
point where the gale compelled us to turn tile lake contracted until it was like a 
bay or river estuary, though to the north-west it appeared to extend as far as 

the blinding rain would let us see. and indeed it is said to stretch a very con¬ 

siderable distance in that direction. In the western half too it is said to be very 
narrow in some places. The southern shore, by which we returned, consists of 
black mud or ooze, and that too is the constitution of die lake-bottom, for when 
we poked it up with bur paddles, it came floating up to the surface like a tiark 
flocculent cloud. Gradually the mud was succeeded by the grassy steppe that borders 
the lake on the east, lhe mud is no doubt derived from some of the southern 
rivers, for in summer they earn- pretty targe volumes of turbid water, and probably 
m time they will fill up the lake. To what extent that really is so I do not know, 
for when 1 lelt Camp No XVI. I struck south, and have never visited the western 

halt ol the lake. According to Roborovskij’s map the stream which connects the 

U Pf*f " ]th Lower Kum-kol is joined from the south-east by a triple tributary 
called I umeulik-su, which issues from the Tumenlik-tagh. the Ischak-kaschti, and 
the Uial-saj, offshoots of a mountain-range likewise known as the Tumenlik-tagh, 
Carey and Daigleish. who, unlike Roborovskij, have travelled beside the stream in 
question, give on their map a very different picture of that region, According to 
them the stream which empties into the western part of the Kum-kol originates, 
hke the Tschulak-akkan, in the spur called Schapka Monomacha. According to 
Koborovskjj the united stream is called llulak-baschi. The name Tumenlik-tagh 
ought no doubt to be l omiirlik-tagh, for that is the form in which I heard*.* 

As I only visited the part uf the Upper Kum-kol end the whole of 

. k: Lower Kum-kol. but not the country lying between I am unable to give any 
absolutely certain idea of the hydrographical connection between these two lakes. Yet 
by combining the remits of the maps b> . Carey. Bonvalot. end koborovsK! with my 
own mtpenence I be eve I can make a pretty near approximation , 0 the tkth. On 
I onvalo. s map which ,s m general rather meagre in point of detail. one can di- 

He r ry I™"'l M, "^ C | lK ‘ r , wa >' o! Hagh-tokaj and Amban- 
asgat t dm a n. He gives this last an altitude of 5550 m.. which is at least 1000 

lake is ” 1, 1 “* T **“" the mean, which issues fans lhe 
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m. too high.* South of this pass he crossed a rtviire gelic which entered the Lac 
«jm hc gt''it pas, a very unsuitable nauu\ first given by PrechevaJskij, who discovered 
it; its real name is tile Ajagh-kum-kol. Hut Bonvalot's map conveys no hint of any 
upper lake from which the * frozen river* could issue. 

Carey also travel let 1 by the same route over L’sun-schor, Bagh-iokaj, and Ainban- 
aschkan-davan. but instead of continuing on to the south, he turned to die south-east 
along the northern bank of the ■ Kttm- k u 1 -darj a *, the breadth of which he estimates 
at 150 yards; then further along the northern shore of the Kum-kol, to which he 
assigns no name; after that along its eastern shore, crossing the spring-fed stream 
from Hulak-baschi: then, still going round the lake, a short distance west; and finally 
he went on farther towards the south-south-east. His reason for making this Jong 
detour was that he found it impossible to get across the Kum-kol-darja. Nor was 
he able to cross die stream from Bulak-baschi near the lake, but hail to go a con¬ 
siderable distance up it, probably to Bulak-baschi itself, before getting over. This 
piece of country lie traversed in the end of May, at which time the ground is already 
soft; but Honvalot, travelling in December, had no difficulty in crossing the Kum- 
kbHlarja, for it was then, as he saw, a riviere gd£e. The lower lake into which 
this stream empties is called the Tschong-kum-kbl 011 Carey’s map; and that is far 
more reasonable than to apply the name, as Roborov.skij does to the upper. smaller 
lake, for Tschong-kum-kol means the Large Sant I Lake. * large* of course by com¬ 
parison with the other, smaller lake. 

Although Careys map was published four years before Bonvalot's, namely in 
1S87 as compared with 1891. it is nevertheless far better than its successor. With 
regard to the Upper Kum-kol, Roborovskij s map is not only no improvement upon 
Carey's but it actually distorts the lake altogether, first by giving it an utterly 
erroneous shape, ami in the second place by prolonging its eastern end all the way 
to the meridian of Schapka Monomacha, that is to say three quarters of a degree 
too far to the east. He says; -'I he lake of Tschoiig-kum-kbl lies at the southern 
foot of the loft) range of Kaka-lagan and has a length from east to west of 50 
versts and a breadth ol 12 versts,** *** It contains Irish water and is fed by a great 
number of springs, which exist on its south-eastern shore in the district of Kara- 
tschuka. The lake of Tschong-kum-kol discharges by tile large stream of Kalla- 
utagh. which Is joined on its left by the Chal-saj, the ischak-kaschti, and the ' l umen- 
lik; these however only reach it at the high-water period.**** According to Carey’s 
map the lake has a length of full 11 km. and a breadth of at the most 3 km. Since 
now Carey not only travelled beside the lake, but also in part round it. and conse¬ 
quently saw it with his own eves, which Koborovskij did not, why b it, we ask, 
that Carey’s observations were not incorporated in the Russian map? Carey’s ob¬ 
servations ought at any rate to be considered more trustworthy than the faulty in¬ 
formation that die natives give, especially when that information has to be filtered 
through an interpreter, who may easily misunderstand what the informant says. On 
a map that is published on the scale of *20 versts to an inctu, one has at least a 

* Carey estimate is 14,000 feet or 4270 nr 

** According to the nop its I eng Eh is 60 icrsts and its breadth 14. 

*** Trudij TiMi&pj nj j>. 
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right to expect that it shall at all events make some distinction between data that 
are certain and dam that are doubtful. But on Roborovskifs map of the Upper 
Kum-kbl basin the Upper lake is delineated in the same way as the Lower lake ( al¬ 
though the latter was the only one that the draughtsman saw. The same tiling is 
true of the mountain-ranges, even of those that do not exist at all, .Any one at¬ 
tempting to reconcile Rohorovskij’s map with Carey’s would have a very difficult 
task before him: for while the delineation of the former must be taken as curtain, 
the delineation of the latter ought to be taken as almost certain, for the outline of 
the lake is not dotted. Dr. B. Hassenstcin, in sheet IV of my maps in Pelerm , 
Mindly Lrgiinzhft. 131, has followed both travellers by entering not only Carey's little 
date* of 1887 but also Roborovskij’s Tschong-kum-kbl of 1892. But considering that 
a length of 60 versts and a breadth of 14 versts were improbable in the case of 
the latter lake, lie has reduced its dimensions to 33 km. and 7 km. respectively, and 
moreover has dotted the entire circuit of the lake, to show that he considers the data 
uncertain. On the other hand he has entered Carey’s lake unchanged, and made 
a couple of the deltaic arms of the Bulak-baschi enter the lake and die others enter 
the Kum-kbl-darja, which seems to me to be extremely probable, because of the 
great quantity of mud on the southern shore at the western end of the lake. If the 
I scheng-kum-kbl be taken away from Hassenstein’s map altogether, it is then cor¬ 
rect. for we return to Carey’s stand|>oint. How far Carey’s estimate of 11 km. Is 
correct lor the length I am, as J have said, not in a position to determine, but his 
3 km. lor the breadth Ls as near as possible right, for at the point where I paddled 
across it, the lake measured 3200 111.. and this, so far as 1 could see, was the broadest 
place in it. Carey s omission to enter any streams as entering die lake or the Kum- 
kol-datja from the south is easily explicable, because he travelled along die northern 
shore, from which it is difficult to see any of the brooks on the south shore. As 
for die Lower lake, Carey, while cautiously pricking in its outline on the east, has 
not ventured to indicate even in any way its westward prolongation: he could not know 
that BrschevaJskij discovered the lake 1 T 1 years before. On the whole Carey was 
tn a position to secure trustworthy information, because his companion, Palgleish, 
spoke the Jarkent dialect of the Turkish language. But with regard to the nomen 
dature of die mountain-ranges, he is equally as unfortunate as the Russian travellers. 
To the Astm-tagh he gives no name at all. but the Akato-tagh he calls the Altun 
Range. 1 lie words iChimen I agh Range- are printed across the Kalta-alnidian. The 
Tschimen valley he names quite correctly the >Oviman Plain*, and the little lake 
which I have simply called >kob <p, 29 above) Carey calls the Oilman Basbkul 
!. e. I schtmen -basdi-kbl, or die hirst Lake in Tschimen, which is very probable, even 
though 1 did not hear of it. Contrary- to Prschevalskij, Bonvalot has correctly indi- 
cated dial the Astm-tagh is a double range, for which lie employs the incorrect 
Altyn 1 agh. a name introduced however by Prschevalskij. The words Asdn (or 
AsiunHagh mean the Lower Mountains in contrast to Ostiin-tagh, the Upper Moun¬ 
tains, though this name is not applied to any special mountain-range. Bonvalot cros¬ 
sed thi; Lpper Astm-tagh range by the pass of Tasch-davan, the altitude of which 
he gives at 5200 m ; , whereas its real altitude is only 3960 m.{ What arc we to 
dunk of the remaining altitudes he gives when one that we are able to check is 
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more than iooo m. out 1 He give* the names Guilvet Chiman (— llvc-tschimen) and 
Chiman-Tagh to small truncated ranges which it is hardiv possible to identify, anil die 
same thing is true of his Chiamang-lay, which ought to be Schia-manglaj. The 
Kalta-alaghan bears on Bonvalot s map the name of Mis Col umbo, following 
IWhevalskij. Farther south his map bristles with brand-new European names -— 
a very objectionable thing on an Asiatic map. It is for this reason that 1 have ab¬ 
stained from exercising the discoverer's right of conferring new names upon lakes and 
mountains. In my former journey I only once departed from this principle. If it is 
neetjssary to give a fresh name to a mountain-range, it seems to me diat a name 
such as the Red Sandstone Range or the >Range of the 20th June* is at any rate 
more instructive than, for example, Chaine Creveaux, The name of Columbus is used 
often enough in America without transplanting it to the heart of Asia, where it is 
quite as strange as the name of Vasco da Gama himself would be- No, let your 
new christenings be banished to the Polls, where they are necessary, but let the 
Kalta-alaghan be called die Kalta-alaghan, that ami nothing else. 

Alter this digression, let us return to the Upper Kum-kdl. We have ascer¬ 
tained diat the lake is very small, probably not more than 20 square km, in area. 
Its mean depth reaches !.u m., dial is j. (3 m. is die mean of the twenty-six sound¬ 
ings 1 took, though that is too small a number for a lake of that size, so that the 
value in question is only approximately correct, and is only true of the eastern half 
of the lake. I consider it probable, that the western half is even shallower, especi¬ 
ally if it is die case that a river enters it there. The annexed sketch-map will show 
the probable course of the bathymetrical curves. 

Briefly put, the hydrographical and morphological arrangement is as follows. 
Between the Kalta-alaglian and the Arka-tagh system lies an extensive basin. On the 
west this basin is separated from the basin of the .\Lschik-kbl by an inconsiderable ridge 
and on the east by a notable swelling from die district of Tschulak-akkan. that is 
to say the gigantic basin of Tsajdain. which lies more dian rooo m, lower. The deepest 
part of the basin we are considering forms a long, narrow' depression along die southern 
foot of the KaUa-alaghan. The deepest part of diis elongated trench is occupied by 
the large lake of Ajagh-kum-kbl, or the Lower Sand Lake, the water of which is very 
salt. As compared with this, the Upper lake, which is fresh, is called Basch-kum-kbl, also 
simply Kum-kol, or the Sand Lake, because it is situated in the immediate neigbourhood 
of the drift-sand area. The spring-water which gathers on the south and enters this lake 
makes its way by the K\im-k6l-darja into the lower lake. From the Arka-tagh and its 
foothills three or four streams flow northwards towards this elongated depression, and 
empty diemselves either into die lakes or into the river which connects them. The 
difference of elevation between the two lakes is extremely slight. For a description of 
the Ajagh-kum-kbl and its surroundings I must refer the reader to a later chapter. 
The shores of the Kum-kbl are frequented by enormous numbers of wild geese 
and wild duck, which find plenty' of sustenance amongst the mud at the bottom and 
in the Atgse, while the water of the lake contains also Crustaceans of the same 
species as those which occur in the springs and marshes. 

In the afternoon it blew a violent gale from the south-east, and this was fol¬ 
lowed by exceptionally heavy and long-continued rain. 
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July 30th. In the morning the late anti its environs were shrouded in a thick 
damp mist, so that nothing of the KaJta-alaghan was visible, and we were 
unable to get so much as a glimpse of the northern shore of the lake. Farther 
south, and later on in the day. the mist did it is true lift, but hy that the mountain- 
range was so far distant that its outlines were only family discernible. All tliat we 
were able to see distinctly was the immediate vicinity of our route. The atmosphere 
was still and the mosquitoes pursued us in veritable clouds. It was not until the 
altermsm was well advanced that the air cleared. 

We now left the hottoiu of the Ktim-kbl depression, and climbed slowly up 
towards its southern border-range and water-divide. Tin; rich grass soon came to 
an end, proring to be only a narrow girdle around the lake, broadest at its eastern 


end, where the springs are numerous, but gradually narrowing towards the west in 
proportion as the springs gave out. On the northern shore there would appear to 
be scarce any grass at all. Immediately south-west of our camp were a couple of 
small lagoons, separated from the lak^shorc by a low sandy ridge. Thence we 
directed our steps towards the south-south-west, crossing on the way the extremities 
ot the offshoots from the sand, which point westwards like long, narrow lingers, 

sparsely covered with grass. These on tiring dunes do not therefore assess the 

usual semi-crescentic or conchoids! base; such formations only appear farther east, 
where the sand is hare- I he sandy ridges are to a great extent held together by 
vegetation, though the grass is so scanty, that at a distance it makes no difference 
to the usual yellow glare of the sand. Many of these ridges upon coming them¬ 
selves to an end are continued by smaller insular dunes built up in the form of 
knolls. Ihe slopes ot the dunes were here frequently pretty steep. 

In the hollows between these apophyses, or fingers, the hard, but moist, earth 

produces a richer crop of grass, and in most of them there are out; or two small 

lagoons of fresh water, although with a slightly brackish taste. These lagoons, like 
the lake, are evidently fed from springs, which gush out underneath the sand. The 
high dunes, which here generally turn their steep sides towards the south-east, ap¬ 
proached quite dose to our route on the east*, but as we advanced they receded to 
an increasing!} greater distance, whilst at the same time their crests grew' both lower 
and flatter, and finally they died away altogether. Meanwhile the surface became 
hard and gently undulating, here and there strewn with gravel, but otherwise doited 
over with a thin sprinkling of steppe-plants and grass. At some distance to the west 
were yellow hills, which so far as we were able to judge in the hazy atmosphere 
likewise consisted of drift-sand, though I would not venture to assert that they were 
so. It ls however quite possible tliat the large river, which we were now about 

to cross over, made a breach in the expanse of sand; this is in reality greater than 
I thought it was* 

l he nver to which I have just alluded has carved for itself a deep, wide bed 
through the yellow clay and soft soil, ami we now descended into it bv three di¬ 
stinctly marked terrace-like steps, the last of which was pretty sleep. The slopes 
down to the level ground at the bottom sometimes consist of Hat knolls, and somu- 
rimes are steep and sharp-cut, especially where the stream presses against them. 
At that time the water covered but one-tenth of the full breadth, and the flood, which 
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may have amounted to about 10 cub.m. in the second, was divided into several 
branches, some large, some small, anti glided noiselessly along in its slightly shelving 
channels. The greatest depth amounted to 0^3 m., and the water was sufficiently 
clear to enable us to see the bottom. The parts of the bet! in which there was no 
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stream were moist, an indication that quite recently the volume had been incompar¬ 
ably greater than it was then. It is said that at times the river is impossible to 
cross. Even then it was difficult enough to discover a suitable foal, for the lied is 
full of extremely fine mud, into which our animals sank, and it was only in two 
or three places that we saw' any gravel. The right bank did not form steps, hut 
went up in a single slope. My guides called this stream Pitdik-darja; it is identi- 

//idiff. JvHrrrtT itt Cttfra} Alia, ///. 9 
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cal with the river the upper part of which was visited by Carey. Roborovskij gives the 
same name (e. g, Pitelik-darja) to the river west of this one, a river which he followed 
for a good portion of its course down to the Kum-kbl-darja. It is very probable that 
he is right, and that my guides were mistaken. Whatever the name of the eastern river, 
which we now forded, whether the Titdik^darja, or, as Rulxirovskjj says, the Rulak- 
haschi. this stream, formed of several others in the way I have described above, is 
at all events a large river, anil evidently drains a large area; moreover, as it sw ells to 
a considerable volume alter suitable summer weather, it brings down also large quantities 
ot mud. W he re we first crossed it, it was running towards the X. 45 J \V. To judge from 
the north-east course of its western neighbour. 1 fancy it soon turns towards the north, 
perhaps towards the north-north-east, and l have reason to think that it falls into the 
Kum-kol rather than into the Kuni-kol-darja: at any rate the vast quantity of mud 
oft the southern shore of the lake seems to point to that conclusion. 



Fig. 56. VERTICAL SECTION < if $ATCtMt(DGES SOUTH l>l K.VM-KOI.. 



Fig. 57. Frm.iK DAftjA; vertical section- >>p valley. 


On the Other side of die river the ground was Iiard and gendy undulating. 
There were indeed a couple of terrace-like steps, but they were too far distant from 
the river to have any connection with it. I do not however for one moment doubt 
that the other three steps which l have mentioned on the right of the stream really 
are fluvial terraces. They show conclusively that the river has deepened its channel 
to or 15 in. within a period that has not been long enough for the older terraces 
to become in any way destroyed, h Is a case of ‘accelerated* erosive activity, which 
possibly has some connection with the shrinkage and desiccation of the Tibetan lakes, 
livery fresh deepening of the estuary- must enhance the erosive activity, and this will 
make itself felt up towards the sources. 

I he country- adjacent to tile river is remarkably level. On both sides of our 
route there was nothing bigger than a few small hills or knolls of no great height; 
and towards the close of the day’s march there was one on our right, and on our 
ldt others rather larger, but they were farther away. The all-dominating feature 
in the east-south-east was a huge snowy crest, possibly the Schapka Monoioacba 
or the Tschulak-akkan, unless indeed both these names apply to one and the same 
complex. Due south there rose a not inconsiderable mountain-ridge. We next cros¬ 
sed over an eroded watercourse, which did not even show any indication of having been 
tra\e™t by a flood; it joined the Pitdik-darja. After that the surface sloped away 
g ual y to the left bank ol the last-named river. Thu altitude at Camp No, XVII 
was 4024 m., pointing to a tolerably gentle ascent southwards from the Kum-kbl. 
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July 31 st- After crossing the river once more, we finally turned our backs upon 
it. Its volume here was very appreciably less than at the first, fording; 1 dare say it 
oscillated even during the course of the day, a circumstance pointing to the near 
proximity of its sources. Otherwise the river presented the same features as lower 
down: its bottom was every bit as treacherous, so that we had to try several places 
before we dared risk the camels. Here too the right bank was the higher. I was told 
that the river goes west round the peak which I have designated V, this being the 
extreme westerly summit of the larger dome-shaped peaks, powdered with snow, which 
overtop the range we were then approaching at an acute angle. This range, which 
appeared to be a north-western offshoot of the Arka-tagh, screened entirely the mount¬ 
ainous country' from which the river issues, ami it was not until we hat! proceeded a 
couple of days farther south that I was able to get an insight into the hydrographical rela¬ 
tions of the region. Westwards the country appeared to he open, there being no mount¬ 
ains to obstruct the view in that direction. A long w ay off in the east we saw the con¬ 
tinuation of the drift-sand area; it appeared to advance right up to the foot of the range. 

Mot far south of the river we crosst.il over another eroded watercourse, con¬ 
taining a small brook; it issues from the nearest pans of the nearest range on the 
south and soon runs into the I'itelik-darja. The watercourses which we subsequently 
touched, all dry, run towards the north-north-west and north-west, and the)' all 
likewise join the main stream just mentioned. We often travelled along the bottom 
of these, for we were proceeding south-south-east. We frequently found in them, 
at one side or the other, peculiar pits, or round excavations with vertical sides, and 
perfectly dry at bottom; how they were formed is a puzzle to me. The surface 
consisted of soft soil. The grazing was very good, and there were orongo antelopes 
everywhere. Besides these we saw a single kulan, hares, ttschikans — a species of 
small rodent living in burrow's — ami lizards. 

Immediately east of our line of march ran a chain of hills. We then struck 
into a rather targe eroded watercourse, which seemed likely to bring us up to a pass 
over the range in front of us. There was no water in it, but a little bit higher up 
a small spring gushed out of the slope on the left side of the glen, and kept alive a 
patch of grass, but the rivulet it gave rise to disappeared at once amongst the gravel. 
There was here any quantity of yak-dung. The altitude above sea-level was 4386 m. 

The first hard rock w'u came to, on the right side of the glen, was granite 
or pegmatite of a very coarse grain. The same variety appeared also on die left 
side of the glen. Somewlint higher up there was a granite of moderate-sized grain. 
By this we hail climbed above the mist)' haze which still hung over the basin of 
Kum-kdl, and were able to see again, dearly and distinctly, die crest of the Kalta- 
alaghan; the two peaks S and T were easily recognisable. 
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August jst. U took os a whole day to get across the next mountain-range, 
a para 11 cl range of the Arka-tagh system. It was not until we readied the top of some 
of the secondary passes by which we crossed it that We were able to distinguish the 
main range ot the system. We encamped beside the dry torrent 1 have spoken of. 
and in the morning it Contained a tiny rivulet, which, originating after rain or the 
melting of the snow, had by this got down so far. After starting again we passed 
several similar rivulets issuing from springs, as for instance in the first small sitle- 
gfen from the south. This we followed until it brought us to a secondary pass. (>rt 
the other side we descended into a larger side-glen, which likewise joined the main 
glen; by this last we ascended. My guides had now reached the limit of their to¬ 
pographical knowledge, nor had any ot my attendants ever |ienctrated farther south 
than this. Consequently we had henceforward to find our wav as best we could 

The glen we now essayed likewise led up to a secondary pass, and imme^ 
d.ately to the east of it was yet another, the highest we noticed during the course 
of the day. From this last pass a glen goes down due east, gradually widening as 
.t proceeds, until at the distance of about 4 or 5 kilometers it joins a broad main 
va foy, which gleamed grey against the foot of a mountain-ridge. Whether this main 
valley is identical with that in which we pitched Camp No. XVIII, or is different 
iron, ,t. I was unable to ascertain. If it k a different valley, then it runs north, 
gathering torrents from both sides, pierces the chain we were just about to cross, 
and probably disappears under the drift-sand, giving rise to the springs of Kum-kbl. 
Ihe sand protects the water against evaporation, so that a greater proportion of it 
reaches the depress,on than otherwise would do so. On the Kum-kbl sheet of the 
accompanying atlas we Ought to have entered this valley as an independent system 
east of the htdik-darja. ft would be very interesting to make a thorough exploration 

° <IS Fmm°th aS aS Schapk t Mo * omadia an<1 thc sp™gs of Tschulak-ikkan. 

1 rom the same pass another stde-g| en goes down towards the north-east, it too 
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of limes before I succeeded In getting across the main range of the Arka-tagh. 
And that experience would have been repeated again had we now turned to the 
east. If we wanted to get up upon the Tibetan plateau we must turn to the south ; 
accordingly we climbed tilt- slopes on the right of the side-gkn that runs east, 
turning our laces towards the south-east, and crossing a number of small tributary 
watercourses. From the heights above we commanded a view of tile entire glen, 
winding down to the large valley at the bottom and enclosed all the way down be¬ 
tween arms of the mountains, with soft rounded spurs. In this way we approached 
the crest of the parallel range and its principal pass. This last forms a flattened 
col or swelling, very little lower than the adjacent peaks. 

The view which disclosed itself from the summit of this pass bore a striking 
resemblance to the orogtaphical arrangement of the great parallel border-ranges of 
North Tibet — namely a broad east and west latitudinal valley, traversed by a 
Stream, ami bordered on the south by a lofty range of gloomy aspect, topped by 
several dominating snow-capped peaks. Between two of these, due south, there was 
a gap in -the qrest of the range, by which it seemed likely that we might cross. 
Fast wards the country Is tolerably level and open, the great valley being broad: to¬ 
wards the west however it contracts, m consequence of several spurs from the range 
on which we then stood projecting into the valley. The extreme eastern peak in 
the new range lay to the 5 . 64 IL, but was soon hidden from our sight. 

The descent into the latitudinal valley was short and not very steep, and was 
furrowed by several torrents running towards the south-east. As we were travelling 
towards the south-west, we had to cross some of these torrents and the swelling 
heights between them. The stream Lhat traverses the latitudinal valley creeps dose 
along the foot of the range which we had just crossed over, and the ground gradually 
rises from its southern bank up towards the foot of the next range. Its bed contained 
no running water, only a few small isolated pools here anil there. As far as we 
were able to see, it descended towards the east, but no doubt it turns eventually 
north and, after uniting with the before-mentioned grey valley, pierces die parallel 
range we had last crossed over, anti so descends to the drift-sand area so often 
spoken of. It is pretty deeply trenched, but has usually rounded banks, except at 
the bends, where the concave side is steep. From the top of the left terraced hank 
I took the bearings of some important orogTaphicaJ and topographical features. To 
the Si 4b I*., was quite a small butte, standing in front of the new* range 
to the south: in the S>. 21 F, a rounded spur jutting out from the butte; m the S, 
3° !'-• a lofty peak with an extensive snow-field on its northern flank — in fact the: 
snow formed there three rudimentary hanging glaciers, which sent down the smallest 
of tongues. Immediately west of this glaciated peak we caught a glimpse of a grey 
watercourse, with a running stream, which, so far as we were able to see, proceeded 
towards the north, picking up on its way the brook beside which we were then 
standing. This then probably constitutes the principal passage for the transverse 
glen which opens upon the drift-sand area. In the S. 13* W. there was a snow- 
clad mountain-complex. Between S, 44 1 W. and S. 64' W. was one unbroken scries 
of snow-dad [teaks, belonging to a [tart of the chain which projects farther to the 
north, and which then screened from us this greater [tart of the westward proton- 
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gation of the range, It was only far away in the west that we wort: able 10 see 
that prolongation. 

Upon leaving the right bank of the principal stream of the valley we ascender! 
with the natural slope, which at first was very gentle; indeed the ground appeared 
to be quite level, hut was nevertheless furrowed by a number of small dry torrents, 
all directed towards the north-west. The surface consisted of fine, yellow soil, and 
bore no vegetation except small thin, patches of moss. Tile only watercourse that 
contained water was one at Camp So. NIX, about 1 ip ctih.m. This issued first 
from springs, which gave rise to a number of liny rivulets, that ran together into 
a single channel, the bottom ui which was strewn with gravel. The surface all 
around was clothes I with grass, very short and thick and full of sap, the kind that 
the wild yak loves to sweep into his mouth with the horn-like processes of his tongue; 
but for horses and camels it is only jKior provender. Here again tjrgol (vak-thingI 
was especially abundant During the day we saw wild yaks, as well as kulam 
and antelopes, all either singly or in pairs. Ail day we found riding difficult, owing 
to tin* burrows ol a species of earth-rat. and so numerous were they that there- was 
not a single square yard without one or more. In one [dace we came across the 
trail of two men with 5 or 6 asses, probably hunters, for it is hardly likely that the 
gold-prospectors of Bukalik would choose this route. 



lug, )S. one IJf THE AKKA-TACH RANGES, SEEN rR<'M XIX. 

In the parallel range which we had just crossed over hard rock was pretty rare 
the only places where it cropped out being in the bottoms of the rain-water channels' 
In fact the range, at all events in this particular part of it, exhibits only soft, rounded 
outlines. Granite however appeared to predominate, partly of moderate-sized grain 
partly coarse-grained like that at Camp No. Will. The first little secondary pass 
cut its way through a variety of fine cry stalline rock, All the grave l and-sh lug le d e- 
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tritus in the bordering terraces and in the bottoms of’ die watercourses was com¬ 
posed of these same varieties of rock. At our camp the altitude was 468 1 nr; the 
highest pass that day was 477S tn. 

\ tewed from Camp Xo. XIX the latitudinal valley stretches towards the N. 
1*0° W the bluff that juts out from the southern range was visible in tin- N. 85’ \\' t ; 
while in the other direction the main valley ran to the S. S’" E. In the N, 8S" K„ 
almost line east, rose the great snowy mass which my men called Tsehulak-ajekau. 
the same that vve saw from the Avras-davan. This may very well lie identical with 
the Schapka Monomacha, the grounds upon which I arrive at this conclusion being 
these: during the three days' march from the lake we had travelled 37 km. towards 
the S. 18.6 3 W M 36.5 km. towards the S. ’5,7° E., and 29.3 km. towards the S. 25 E. 
When, after allowing for the deviations, I prick off these three days' journey on the 
map that Hassenstctn prepared for my former work, 1 arrive at a point situated 
pretty nearly due south of the eastern end of Kum-kbl and about Bo km. distant 
from it. from that same point the Schapka Monotiiacha lies, according to Hassen- 
stem s construction, in the direction X- 8o° E. and about 45 km, distant- Now this 
position agrees excellently well with the position I have found above for Tschulak- 
akkan: whence l infer that the* last-named mountain is identical w-ith Prschevabkij s 
Monk s Caji . Carey travelled both west and north of this mountain, but unfortu¬ 
nately he gives it no name, calling it simply Snowy Mts. over 18,000 ft . But until 
further investigations are made on the spot, the name Schapka Monomacha had 
better remain, though it would be advisable to obtain as as possible the true 

native name. According to Pisqhevalsktj’s map of his fourth journey this snowy 
summit forms part of the range which its discov erer called at first the Nameless, 
but which subsequently received the name of the TVschevabkij Chain*. Roborovskij 
lias adopted the same interpretation on his map of his 1890 journey. On the same 
map we find another peak, Tumenlik-tagh, 44 versts north-west or the Schapka 
Monomacha: and both of these peaks have of course fount] their way into Hassen- 
stein's map for my journey and into Slider's Hand-atlas. Both peaks are capped 
with perpetual snow. Pjevtsoff shows both these peaks on his general map to the 
Tibetan Expedition*, of which Roborovskij's reconnaissance in the Kum-kdl basin 
formed a pari; but strange to say, underneath the name Tumenlik-tagh he adds in 
parenthesis the name Schapka Monomacha, while to the south-eastern peak of the 
Prschevalskij Chain he gives no name at all. However both interpretations are 
equally wrong. It is quite true that somewhere in that region there is a Tomlirlik- 
tagh (the Iron Mt.), hut there is no snowy peak Tumenlik-tagh whatever in the 
region where Roborovskij places it. With regard to the Monk’s Cap, Prschevalskij 
has located it quite correctly; it does not however belong to the Prschevalskij Chain, 
but lies a good bit to the north of it, as was plain to see from my Camp No. XIX. 
The great latitudinal valley extended east from that camp, and after making a 
slight bend appeared to continue on between the Tschulak-akkan {alias Schapka 
Monomacha) and the range that lies to the south of it. The great snowy mass 
appeared to be surrounded by several east-west chains, and no doubt itself forms 
the culminating point of a mountain system lying north of tlte Arka-tagh and parallel 
to it. On the map of the Southern Frontier Regions of Asiatic Russia, by the 
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topographical Department of the Russian General Stall, to which I have already 
alluded, Major-General Bolscheff has quite rightly accepted Roboruvskij's results, 
excepting however the mysterious Tumenlik-tagh, a name which has somehow got 
totally astray, for we find it under the guise of Dschinri (Tokta-para),* Hut there 
is no sn<nvy peak shown to the north-west of Schapka Monomacha.** 



Fig. 59, AUGUST JftfJ. A SHOUT KKST. 


tf on Roborovskijs map I prick off the three days’ journey from tin.* environs 
of the Kutn-kol in the directions I have indicated above. J cross not only the three 
problematical streams forming the Buhk-hasdu, but also two mountain-ranges, namely 
Ttimenltk-tagh, in which the peak of the same name is supposed 10 be situated, am! 
the Kuruk-peieiik-tagh, as also the crests on the northern flank of a third range, the 
Su-petelik-tagh. All these three ranges run, according to Roborovskij, west am! 
west-north-west from the Schapka Mono madia. In all this the agreement with the 
actual state of things is but slight. In point of fact along the stretch of country 
indicated only one range is crossed over, ami that does not start from any knot in 
the Arka-tagh. for this range lies a long way to the south of it. The fan-like ra¬ 
diation of the motiUtahwanges is altogether a mistake; the sole predominant forma¬ 
tion is that of parallel systems separated by broad latitudinal valleys. The principal 
crest of the Prschevalskij Chain however is, both in tile Russian maps I have quoted 
am! in the English .Jap of ’Tibet and the Surrounding Regions*, placed too far north; 
but in St trier s lift w d-ai/as, which has followed Hassenstcin's redaction of my former 
field-maps, it occupies its proper position. Pjevtsoff was the first to be told the 
correct name of die range, but he wrote it Akka-iagh instead of Arka-tagh. a name 

It ought 10 b# rakta-ji.irii, j, s, the Throne of the Spirits^;) 

The map was published in 1899, or seven years .after Koboravskij's map. 
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Fig. <tG. AL'G. ,|RD 1900, W Al l IMG SEARCH It PEING MADS lOit A PASS. 


which means the Backbone Mountains or the Farther or Remoter Mountains. The 
erroneous spelling was due simply and solely to the inability’ or the Lopliks to pro¬ 
nounce r\ in place to it they employ a scarcely audible j (/) sound. Pjevtsoff how¬ 
ever, as well as all the other Russian travellers, for reasons that are readily under¬ 
stood, retained the name Prschevalskij Chain and placed the native name within 
parenthesis. The map of the Russian General Staff has however preferred a sort 
of arithmetical mean between my Arka and PjevtsofFs Akka, and prints the word 
Arkka-tagh, thus showing an unnecessary' degree of reverence for PjevtsofFs double 
1 am very sorry’ to have to erase Prschevalskij’s honoured name for this great 
mountain-range, for it would have proved an imperishable memorial of his unwearied 
and deserving labours; but the name Arka-tagh is the more suitable, more especially 
as this range really does form the chief backbone of Asia. And the fact that the 
name is current in the region itself is sufficient to warrant its adoption. Seeing then 
that there docs exist a native name, it would be foolish to give it another, quite as 
absurd as if a Mohammedan were to come and re-christen the Ural Mountains to 
Tokta Achun-tagb, 

In this new latitudinal valley the peculiar Tibetan weather was more promi¬ 
nently in evidence than hitherto. The first evening there fell a flattering rain, and 
the next morning, the 2nd August, it was full winter, and the entire country was white 
with snow, h had been snowing since midnight, and only stopped at 9 a.m. By an 
optical illusion, the range to the south appeared very much less imposing than 
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it did on the day before for its capping of perpetual snow was now lost in the uni¬ 
versal whiteness, and no longer noticeable. During the day hail-showers fell 
at intervals. The following night the thermometer dropped to — 5./ and the water 
was frozen. 



Fig. Of. LOOKING s 50 E FROM PASS Of AUG. 3 1900. 


August 3rd, A ride or 24 minutes from camp brought us to the top of the 
first little spur that juts out from the range. This was Ordered on I»th sides by 
brooks, the bed of the one on the west being the more deeply trenched. Upon 
emerging into the latitudinal valley this stream turns to the north-west and west; but 
whether it continues farther in the same direction or whether it wheels round to enter the 
principal stream that flows down the valley I was unable to ascertain. If the former is 
the case, we were then quite close to a very flat swelling in the latitudinal valley 
that acts as a water-divide between the streams on the east and those on the west, 
li the latter is the case, the little glen must turn to the north or north-east before 
it can reach the principal stream. I he former supposition appears to me to be the 
more probable. 

A Itt 1 that tin, glen expands and is joined by several other glens, Here there 
were hundreds of omngp antelopes grazing on the thin jajlaks, One of the side- 
glens which come down from die south is in its upper part narrow, steep, and 
choked With gravel and blocks of stone: at its head it is fenced in by a wall of 
snow-dad mountains. Here it was impossible to advance. Another glen, traversed like 
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the- foregoing hv a brook com^ down from the south-west. These two glens are 
separated by a" minor spur, the western face of which is especially steep. he 
south-western glen ascends Very steeply to a pass which was free from snow, but 
on the other hand choked with gravel. This forms a rather sharply accentuated 
crest, apparently the culminating crest of tins the second of the parallel ranges ol 
tht: Arka-tagh system. Its absolute altitude was 5005 m. To the south the scene 
presented was a bewildering chaos of ranges, aiul snow-capped crests, and dominat¬ 
ing liea ks Towards the X. 70° W. there opened out a deep ravine with a snowy 
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bluff at its head. Due south >™e in our path a rather Isolated mountain-mass; but 
this we nasset! round on the right, after descending the steep southern slope from 
the pass between the rocky spun. South-east of the mass 1 have just mentioned 
we saw again die same lofty snowy mountain winch we had observed at the hea 
of the eastern glen. llrooks run southwards on each side of the isolated mountam- 
mass One of these we follow ed, namely the one running towards the south-south- 
west; on its wav it picks up several smaller tributaries. The brook we were fol¬ 
lowing is shut in on both sides by crests, not very high, of soft gravelly material, 
through which fantastically shaped pinnacles of rock project here and there, hor a 
Ion* distance mis glen runs in almost a straight line towards the south-south-west, 
but after passing through its last rocky gateway it inclines towards the south-w^t 
and widens out, having on its right side several more or less detached bluffs, 1 he 
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I act of its inclining towards the right is an indication that the next great latitudinal 
valley, down to which it runs, slopes towards the west. Emerging through its last 
rocky gateway, we lull this giuii on the right and made our way down the moist, 
soft slope, the ground yielding underfoot and being here and there overgrown with 
moss, f rom the point where we struck its right bank, we saw the stream that flows 
down the latitudinal valley stretching away towards the N. -$ J \V. ami coming from 
tht: S, 69° E, 1 0 the S. 62" h. were tliret; immense snowy domed summits, the 
highest we had yet seen: they were like three three-cornered hats standing side 
by side. 



Down this new latitudinal valley flowed the largest river we had seen sinee 
we left the lartm. Where we forded it. it was divided into two large and several 
sntailer arms, nrnltmg ,n ail a breadth of 65 to 7 o the ntean depth was „ Cu 
and a, he mo* not more than 60 eat., often only ,0 cm., while the veLtv amoonfc-d 
to about m. in the second. Thus the volume was about ry cub.m. in the recond 
ami from the marks on the barks it was evident that the flood i„ 
deal bigger. The half-muddy water am,eared i„ ” “™" mcs 1 8 r «“ 
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printf* either to the mountain or to the river. The stream flows towards the nest 
and like the streams in the other great latitudinal valleys, it keeps nearer to the 
hast? of the northern mountains than to the base of those un the south. Above ih<; 
left bank rises a very distinctly marked erosion terrace to the height of S tu 10 m. 
The lop of this vvt- reached by means of a small side gully. The southern side of 
the valley is shut in by a stupendous mountain-range, with a gigantic craggy node, 
crowned by pinnacled summits, sharp crests, and glittering snow-fields, and with se¬ 
veral spurs projecting like the side-scenes of a theatre towards tire north. At the gtoint 
where WC forded the river the altitude was 4719 m.: consequently we had de¬ 
scended about 300 m. since leaving the pass. 

Over gently rising, soft ground, seamed with small gullies and ravines, we 
made our way south-west towards the opening of a transverse glen, where there was 
some scanty grass, and a herd of yaks grazing on it- From this side-glen there 
issued a fairly large brook, which contributed its moiety to the main stream; and 
from the southern range several similar brooks emerged one after the other. But 
the range on the north sent down only insignificant contributories. On the northern 
slopes of the former range there was a greater quantity of snow than on any of 
those we had hitherto crossed. The precipitation here is greater, and consequently 
this river is larger than those between the more northerly ranges. 

We explored the valley in which we pitched Camp No. XX (alt. 47S4 m.A 
it extended towards the south south-west, and proved to be quite impracticable, the 
advance being stopped by impassable snow-fields, (hi both sides of the valley our 
camp was overhung bv almost completely.detached mou 11 tain-masses. I he illustration 
shows the one on the cast (fig. 63), 

Not far from Camp No. XIX there was laminated schist dipping 62" S.. and 
projecting in thin lamina: through the weathered materials of the rounded hills. 
Higher up in the first side-glen of the day red sandstone cropped out. dipping 14 to¬ 
wards the S. 20 4 E., and after that black schist dipping 67 towards the S. 60 W., and 
hard greenstone. Near the pass there was a variety of hard fine-grained rock, with 
white veins in it and cleavage-lines running in several directions. This rock dipped 
-8 C towards the S. 20" E. At the last rocky gateway there was a porphyrilic green¬ 
stone, dipping 79 to the N. So° E. Immediately east-south-east of Camp No. XX 
l discovered a black schist, alternating with a hard crystalline schist, with a dip of 
8o a towards the 5 . to 0 W. Generally speaking, the solid rocks all day towered 
straight upwards in the form of pinnacles and spires, at the foot of which "ere ac¬ 
cumulated gigantic screes of debris, that is gravel of medium size, but very sharp- 
edged. We saw granite nowhere. This was the eighth parallel range we had cros¬ 
sed belonging to the middle portion of the K wen-Inn system. 

August 3th, In order to get over this the third range of the Arka-tagh, we 
hail to try another transverse glen, and accordingly, after fording the stream that ran 
north-north-east past our camp, we made a circuit round the mountain-mass on die 
west, and steered towards the north-west and west, keeping along the northern loot of 
the mass as well as of several similar spun projecting towards the north, the s)oj>es of 
which were overgrown with moss and short, thin grass. I he hollows l>e tween these 
spurs are threaded by rivulets, all of which eventually join the main stream of thewalley. 
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At length we reached a larger transverse glen, which promised to lead us up 
U> a pass across the range, and accordingly we turned off south at right angles 
to the latitudinal valley. From the heights above this glen. Ix'fore vve descended 
into it. we enjoyed a wide and magnificent view of the latitudinal valley. A gentle 
murmur reached us from the great river, as it rolled its muddy waters westwards 
round the small islands of mud anti gravel. To the N. 67“ VV. we observed, at a 
distance ol about 10 km., a sort of gateway between the ranges, through which the 
river continues its course, afterwards probably inclining more towards the north. 
Ike range we last crossed, which fences in this great latitudinal valley nn the north, 
is probably pierced at some [joint by this river, unless the range itself comes entirely 
to an end and so leaves the river a fret? passage northwards to the Kum-kbl-darja. 
Roborovskij’s map at any rate seems to suggest that this ls so. From our point 
of view however we failed to perceive any breach or gap in the range, which con¬ 
tinued in a fairly level, unbroken crest as far west as we were able to see. 

Some kilometers to the west there is a massive, mountain-complex of a yellow 
colour, with show, whose northern slopes Teach all the way down to the left bank of 
the main river. And south of this complex there is another latitudinal valley, which, 
wiih a fall towards the east, turns to the north and in the character of a transverse 
glen joins the latitudinal valley we had just left, Tims in its lower, part it is parallel 
to the transverse glen we were following; it Ijrings down with it a pretty large 
brook- In its lowest part our glen brushed past some small buttes; in fact 
the lowest of these forms the actual left bank of its brook. This was still in part 
impeded by large sheets of ice, round and under which the water made its way. 
Our transverse glen came down from the south-south-east and was especially straight; 
it too carried ivater. On the left, i. e. the west side, was a low, gentle, rounded 
ridge or crest, on the right a more distinct ridge, in part covered with snow. From 
the top of the crest on the left there descended a small brook from die south-west, 
but the country behind it, on the west and south-west, is shut in by snowy heights. 
We pitched Camp No. XXi at a bifurcation of the trien, and at an altitude nf m 





eastern glen are visible above it. 
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Eventually the glen inclines more and mure to the south-east. The slope is 
nowhere steep, being evenly distributed throughout the full length of the ghm: all 
the same in the rarefied atmosphere we felt it very sensibly. The last vegetation 
to survive up into these Alpine altitudes is moss, growing in small patches; hut 
eventually it also comes to an end, and the ground, consisting entirely of schist 
debris which rattled and chinked against the horses' hoofs, was then absolutely bar* 
ren. Hence we were forced to the conclusion, that the herds of antelopes which 
we saw every now and again were merely travelling from one grazing-ground to 
another. The precipice on die east side of the glen is here loftier and steeper 
than that on the opposite side. Finally the glen again assumes its south-south-east 
directionJ the heights around grow' relatively lower and assume more the character 
of flat, rounded knolls. It was evident already that the pass which we were approaching 
must be one of the first magnitude, and that the crest in which it is situated must 
be the culminating crest of the range. By this the brook had dwindled to a mere 
rivulet. In every direction there were patches of snow, though no connected snow- 
field. During the middle of the day these patches mdt rapidly, so that live country 
everywhere echoed with the sound of 1 nibbling, trickling water. In the last few yards 
the ascent grew just a shade steeper, and the pass formed a very' broad and spa¬ 
cious swelling, covered with loose gravel. There was not a trace of perpetual snow 

in its vicinity, although it reached an altitude of 5130 m.; from which we may infer 

that the snow-line in this part of 'libel lies even higher still. 

()n the other hand we saw due south of us an exceptionally imposing mountain- 
complex, with fields of perpetual snow, firn -expauses, ami glacier arms. Between that 
complex and the parallel range of the Arka-tagh, on the summit of which we then 
stood, there lies another big latitudinal valley, likewise traversed by a river. 'Hie 
descent from the pass was not very steep, and as usual the southern slope was a 

good ileal shorter than the northern. Down it too a tinkling brook made its way 

amongst the barren gravel and granite blocks, though these last continue for a short 
stretch only. After emerging from between the last hills, and uniting with another 
more easterly brook, the united torrent splits up into a number of arms, which 
plough their way across an expanse oi lough yellow clay and sand, materials that 
the brooks bring down with them, so that several of these deltaic arms look more 
(ike rivulets of thick porridge than water. 

Westwards for as far as we were able to see the latitudinal valley was broad 
and open. The great glaciated mass passed over on the east into dome-shaped, 
snow-capped mountains. From its firn region it sends out three broad, blunted 
glacier-arms towards the north. These have built up at their extremities gigantic 
terminal moraines of black debris, forming several rings more or less concentric, and 
bearing witness to a recession on the part of the glaciers, a fact not to be wondered 
at, when we call to mind that all the lakes in Tibet are shrinking and drying up. 
The only solid rocks we perceived were a few solitary crags of a black and brown 
colour, which stuck up through the white snow as naked needles of ragged outline. 
The glacier arms glittered intensely while as though Show had recently fallen upon 
them. From them issued several glacier streams, which joined die principal river of 
the valley. The whole made a magnificent spectacle, peculiar effects being produced 
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by the piav and contrast of colour, white and blue, of snow and cloud, of shadow 
and light. 

Where the principal river is joined by its tributary there is a broad expanse 
of alluvium, grey, barren, and very level, From that point we directed our march 
towards the west-north-west, and made Camp XXII (alt, 4976 m.) in the throat of 
a small glen on die southern Hank of the range that we had last crossed, where the 
grazing was passably good. In this respect the slopes that lace south are the most 
favourable, Here every glen and hollow had its tinkling rivulet; we had no need 
to search for water, as we had had to do in the Astiu-tagh system. 

All day the predominant rock was black schist, partly laminated, partly bard 
and greenish; in one place there were a number of granite blocks, proving the 
existence of this rock somewhere higher up. 

In making a journey like this through an absolutely unknown region one is 
constantly tempted to made side-excursions, now in the one direction now in the 
other, so as to enlarge ones horizon and obtain a general view of the conformation 
of the country. It would, for instance, have been extremely interesting to follow the 
big river of die day before both up to its source-regions and down towards its 
mouth, so as to get a clear and connected idea of the hydrographical ami orogra- 
phical morphology within its drainage area. 1 he temptation was equally strong to 
stay a while in the vicinity of Camp No. XXII, in order to examine the newly dis¬ 
covered glaciated mass. I Jut, I have already explained, that both the time at mv 
disposal and die extent of my equipment did not admit of detailed investigations of 
this character; moreover it is, I am convinced, a good maxim that the broad fea¬ 
tures ui a new 1, region ought first to be explored and mapped before any attempt is 
made io deal with it in detail. Besides, this last is much easier of accomplishment, once 
die general geographical features of the region are understood, and especially does 
one then know in what way one ought to be equipped for making a prolonged 
stay in such a region as. for instance, the environs of the glaciated mass 1 am 
speaking of. 

But let me proceed further with the jottings of my journal, and gather together 
die materials from which to draw our final conclusions. 

August 7th, Our route now ran towards the west; on the left we had the 
principal stream ol the latitudinal valley and on the right the range we had last 
crossed over, its lower slopes, on which we were travelling, being flat, mostly sterile, 
and slightly sprinkled with gravel, In our advance we forded some rather shallow 
watercourses, of which five, containing brooks, were not small. The flat gravelly 
sc™ does not go down to the principal stream in one unbroken sweep, but termi¬ 
nates at a good distance from it in a kind of terrace or escarpment, below which 
die surface is almost perfectly horizontal, and it is horizontal too on the opposite 

f l( ; of . lht f lrcam ' Th5s ™rpment marks the side or a former eroded channel, 
dating from the time when the river-bed was higher, and its volume greater, when 
also the glaciers in the vicinity covered a wider area and yielded up larger volumes 

The latitudinal valley extends towards die S. 83 s W„ widening as it proceeds, 
though at tlie point where we then were it was not broad. Its fall is towards the 
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w,-*t; but from the route we ’were following t was unable to determine whether the 
j>riiicipal stream was destined to enter some sell-contained lake on the plateau or 
whether it belongs to the system that pierces the northern range and feeds the 
Knm-kbl. This present valley bore hut little resemblance to the broad, open latitu¬ 
dinal valley south of the Arka-tagh that i traversed in 1S96. In this latter no 
sooner did I pass one lake than another hove in sight; here on the contrary 
there were no lakes at all By travelling from north to south as I was doing now 
I obtained a much clearer conception of the structure of the Arka-tagh than 1 ob¬ 
tained in 1(596- The system turned mu to consist, at any rate along this meridian, 
of mi entire series of parallel ranges, and by no means of a single compact chain 
that sends out ramifications, especially towards the north. 
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The next thing was to cross over the mountain-range which borders the lati¬ 
tudinal valley on the south. To that end we forded the principal river, which did 
not carry more than one cubmi, in the second, the current flowing along a broad, 
shallow bed amongst reddish yellow mud: its altitude was 4^79 in. So tar this 
stream had flowed towards the west, but upon reaching die bast; ol a large pyra¬ 
midal dune it turned towards the south-west, and soon became lost to sight. We 
left it therefore on the right or west, as also a coupk of crescentic i^oLs of bright, 
intensely blue water. These, which had collected at the eastern foot of other crescentic 
dunes (lig. 65), contrasted in a striking way with the yellow muddy water of the stream. 
Next we traversed a peculiar crater-like sand-ridge, curving round some small pools. 
Similar formations were for a space quite common towards the south. The dunes 
in this new sandy area often stand quite separate one from another. The ground 
upon which they have been built up is hard and level, sometimes moist and with 
some gravel. After that we forded a larger brook, with about 5 cub.m. ol reddish 
brown water. Turning off to the south-west, it eventually joins the lormer one. 
Higher up in the latitudinal valley this united stream appeared to become lost 
amongst the duties, at any rate for short distances; but here, where we were, they 
again emerged. The latter, the larger stream, was heavily charged with glacial mutl; 
consequently some of the water it contained could not have been filtered through 
the sand. On its banks, especially its right bank, there are several pretty big dunes, 
though the dunes of this drift-sand area are very much lower titan those of Kum- 
kbl. Tills area, like that of Kum-kul, occupies only the southern half of the valley. 
How far It extends up the valley and how far down it I could not ascertain; at all 
events it continued westwards for as far as we were able to see. On the south it begins 
on the lowest slopes of die glaciated mass; hut the space between the lowest moraine- 
laces and the fi]>st of the dunes is filled with a pretty broad belt of hills and knolls, 
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and ramifications ol the same. 1 tie slopes above are furrowed by numerous glacial 
streams, which cut their way across the belt of sand, for the most part probably 
underneath the duties, without in any appreciable way disturbing their position. 

Then came a gravelly expanse, barren anti level, with smaller dunes, and then 
another glacier stream, which discharged its reddish brown mud at the place where 
we were. We made Camp No, XXlIT on a slope immediate!)' w r est of the glaciated 
mass. The grazing was wretched, little better than hard, dry japkak scrub. 



Fig, 66- 


All day yvc had no hard rock in sight. At Camp No. XXlll (alt. 48S9 
the detritus consisted of granite and a species of black diabase, in Mocks that sddom 
measured as much as j cub.foot. As for the bottom of the latitudinal valley, its 
most conspicuous and noticeable feature is the belt of drift-sand, which stretches, 
yellow anti tireary. around the base of the glaciated mass. With wonderful regularity 
all these dunes turn their steep leeward sides towards the east. On the northern 
side ol the latitudinal valley there are only rudimentary dunes, and they occur only 
on the west side of most of the brooks, high up on the slopes above (hg. 66). This 
again points to the prevalence of a westerly wind, here as throughout the whole of 
the Tibetan highlands. 

1 he small depressions which contain pools and are inclosed within steep semi¬ 
circular ramparts of sand bear indeed some slight resemblance to the bajtrs of tile 
Desert of Tschertschen and the desert lakes on the right bank of the lower Tarim 
Strictly speaking, they are in fact the same phenomenon, namely trough between 
the waves in the sandy ocean, which by chance have become filled with water Hut 
then: are also great differences: in the first place, these pools are generally sur¬ 
rounded by separate individual dunes, whereas the lakes uf die De*rt or Tscher- 
Lschen are surrounded by accumulations of several individual dunes; again these , )0O | a 
are fed either by springs which gush up from underneath the sand or directly bv 
brooks which have been arrested by the dunes in their eastward progress, whereas 
the desert lakes are supplied by small canals issuing from a river. The reason that 
the water gathers into a pool at the base of these circular dunes, and does not force 
ns way through them, is partly the thickening of the encircling rampart with glacial 
day and partly die unbroken continuity of the supply that enter* the little pool The 
eastward advance ol the dunes is m no way hindered by these small sheets of water. 
Hut there is a limit to the height to which the surface of such a poo] can rise- as 
soon as the water nas to the level of a permeable layer, it tricklL through it, and 
so resumes Us arrested journey, finally emerging as a spring on the windward side 
ol the dune. As the dunes are situated at the west-north-vrost foot of the glacia l 
mass and are travelling towards tire east, only a very small proportion of the sandy 


CROSStNU TUH AKKA-TAGH. 


S3 

material would seem to be derived from the morainic debris. Tile reason why the 
iltines have accumulated at the foot of the highest mountain-mass in the region is 
to some extent the obstacle which this mass raises m the path of the regular winds. 
.Ml the same it is not impossible, that when the glacier streams are more than 
ordinarily swollen they earn' both gravel and sand down to the lowland west of 
the great mountain-mass, and that this same material, after bring duly sifted and 
sorted, returns towards the source from which it originated in the form of dunes. 

Hie great glaciated mass sends out, as I have already said, several glacier 
arms, the largest of them towards the north. In tills direction the arms are three; 
but the two eastern ones, which embrace between them a series of black rock) pin¬ 
nacles, stum unite and form an ice-stream, the left (western) marginal moraine of 
which is of extraordinary size. There were numerous marginal fissures, but we did 
not see any transverse fissures. The jirn basin has a favourable shape, in that it 
forms a couple of huge saucer dike depressions or receptacles for the snow, while on 
the south It is protected by a lofty craggy' ridge. 'Hie glacier arms which run down 
westwards are considerably' less; in fact only one of them really deserves this name, 
the others are rudimentary. Hut tongues of the ice-mantle or ice-sheet hang down 
between the glaciers, as they do on the Mus-tagh-ata. All the glacier water runs 
away west, where It no doubt eventually forms a pretty large stream. In the X. 44 E. 
we saw the middle one of three dome-toppei I snowy ranges, which appear to mark 
the eastward continuation of the range we last crossed over. But no summit within 
sight was able to compare in point of altitude with the great glaciated mass. This 
is the last remnant of an Ice-sheet which once undoubtedly covered the entire country. 
It is however vain to seek for other traces of that ice-sheet: there are neither erratic 
blocks, old moraine ridges (afar) or glacial striatiuns. nor anything of that kind, to 
Ire discovered anywhere. Vet tills does not disprove the formin' glaciation, for the 
great anti rapid denudation and disintegration which take place here not only will, 
hut ought to. account for the absence of all such relatively evanescent indications of 
a general condition which ceased once the climate became drier. The glacial mass 
that now survives rises therefore like an insula relic Us, a fragment of an immense 
ice-sheet, that has now all but entirely disappeared. Xo doubt it formed for a long 
period a central node from which ice-streams flowed down towards the west; but of 
these all that now r remains are the fragmentary tongues we saw. These are excep¬ 
tion ally' steep. Indeed in their lower parts precipitous, and they terminate a few 
hundred meters above the bottom of the valley, which itself lies at an absolute alti¬ 
tude of 4,8Bo m. The ice and perpetual snow, which still cover this great mountain- 
mass. protect it against disintegration, and will in this way preserve it, so that it will 
long continue to be the culminating summit of the entire region. 



CHAPTER VI. 


TIBETAN QUAGMIRES - THE GLACIAL MOUNTAIN. 

* 

August Sth, Upon starting again we travelled first south-west, beside a spur 
destitute of snow. The streams we crossed ran towards the north-west, but no doubt 
they afterwards turn towards the west, to join the principal stream of the valley. 
Entering the first large transverse glen, we ascended towards the south-south-east 
and south-east. This is bordered on the west by a big ramifying arm of the 
range; while to the east we caught occasional glimpses of the gigantic snowy peaks 
that crown the great glaciated mass. We were now half-way round this great 
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Fig. 67. 

obstacle. The ascent wais not steep; even the pass in the new parallel range was 
easy and convenient, although tile altitude was great. 1 did indeed get a dear 
conception of the profile of the range at the place where 1 crossed over it; but what 
the orographical architecture of the rest of the range is like, it would indeed be 
difficult to say. b’or instance l am unable to determine whether the glaciated mass 
is actually to be regarded as an integral part of this new range or whether it belongs 
more properly to an independent parallel range, of which it forms the western end. 
Equally difficult is it to make out, whether this range dial we bad just crossed is 
continued farther to the west or whether it tails away and comes to an end about 
a hundred kilometers farther on in the same direction- It is towards that direction 
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thai the entire country sIojhjs. These questions can only be answered by fresh 
exploration. r 

From tilt summit of the pass, a rounded. Rattened saddle at an altitude of 
5,122 m., we saw immense snowy mountain-masses in the S. 75" F. and S. 59* E. 
The view southwards was again impeded by yet another east-west mountain-range. 
In the new latitudinal valley at our feet, we perceived a moderate-sized lake stretching 
from west-south-west to east-north-east. Descending from the pass by a glen that 
runs towards the south-south-east, we approached the lake by its northern shore. 
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Kig. 68. 


The brook that flowed down the glen by which we descended stained a dirt)' 
yellow Lhe Intense glittering blue water of the lake. At its western end the Jake 
likewise received numerous other brooks, which at their mouths divided into several 
deltaic arms. The ground there consisted of yellow argillaceous mud, brought down 
from the northern range; it was soft and marshy to walk on. Close to the southern 
shore of the lake was a chain, not quite continuous, of table-topped mountains, co¬ 
vered with fresh-fallen snow (fig. 6k). The entire neighbourhood was absolutely barren, 
not a single blade of grass to be seen anywhere. Nor did we all day see any signs 
of animal life beyond a couple of orongo antelopes. These circumstances rendered 
even a short stay beside this salt lake impossible. W ith regard to its outline ami 
appearance I have therefore to rest content with the brief general view which I secured 
of it from Camp No. XXiV (alt. ,5028 m.). This was obtained beside the mouth of 
a little freshwater stream, which empties into a lagoon-like basin at the extreme 
western end of the lake, and is separated from it by two pier-like peninsulas of depo¬ 
sited mud. Farther east the lake broadens out, though from the northern shore, 
where several brooks enter, a blunted peninsula projects (fig, 67), which appeared 
to be occupied by a small butte, bearing X. 78° K. from our camp. 

So far as we were able to see for the mist)' 
weather, the country ill the extreme east appeared 
to be very open; during the second half of the 
day rain and hall succeeded one another without 
intermission, until the ground was sopping wet, 
it was equally difficult to see how far the lake 
extended in that direction; St continued at any rate to the horizon. 



All day the prevailing rock was a soft grey day-slate; in fact it was so 
Triable that we were able to break it with our fingers, whereupon it crumbled 
into small thin Hakes. It dipped successively as follows: 38° towards S. 40° W., 
40 towards S. io°W,, 40° towards S, 20° W., 58° towards S. 25' W., and it 9 
towards S. 10' \V., this last being in the pass we last crossed over, anti there too 
there was hard, white quartzite. Generally speaking, the dip of the strata is fairly 
uniform; but the day-slate is so soft that an entirely secondary dislocation or folding 
has taken place all along the edges of the watercourses, and owing to the pressure 
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of the loose superimposed detritus the day-slate & every where folded outwards. One 
such place is shown m the accompanying sketch {fig. 69), on the left side of the glen, 
where; the heads of the outcropping strata have hefitt bent into a horizontal posi¬ 
tion. Other varieties o| rock, especially granite and a hard black rtK^k, occur amongst 
the debris in the watercourses, I he vicinity of the glaciated mass will account for 
the presence of these rocks, which are not visible anywhere else in the locality. 

August 9U1. Ihe blutf O on the south shore of the lake, visible from our 
camp to the S. 55 h., and itself not at all lol'tv, is continued westwards in a series 
ot low, softly rounded crests, the southern mountain-border or tile latitudinal valley. 
*lhe task of surmounting these chains was quite easy, for in poifit of altitude they 
vvere 1,ut trini «g a® compared with the numerous ranges that wc had already crossed. 
Nevertheless this region proved to be an extremely difficult one to travel in. Close 
beside the lake the ground is practically level, and thence it ascends gently towards 
the foot of the mountains, being furrowed by numerous small brooks that issue from 
ttu snow-field 011 the mountain-mass O. Ihe surface was excessively soft and marshy 
and forced us repeatedly to turn back and make detours, for it refused to bear the 
weight of our horses and camels. Ihe lower parts of the slopes were strewn with 
chips of dark schist, resting upon an underlying formation of yellow saturated clay 
ooze. Here the surface was In a measure firm enough to bear us, and the distance 
up to the summit appeared but short. Vet the higher we ascended the softer grew 
the ground. I here was not a scrap of hard rock to be seen; tile slope consisted 
entirely of rounded ndges and offshoots of the main range, between which the rivulets 
flowed down towards the north-west. The western water-divide is situated therefore 
not iar Irom the shore of the lake. We were making our way up on a ridge between 
two ot these brooks. But the surface soon became so soft that our animals dropi>ed 
m up to the knees. We who were on foot made stepping-stones of the loose flakes 
of schist scattered over the ground, or rather tried to do so, but they too sank 
into the yellow ooze, leaving holes full of water where they disappeared. We could 
hear the water bubbling, gurgling, and trickling along underneath the debris. It 
was like walking over subterranean rivers and brooks, which everv moment threatened 


to enmilf the caravan. In fact. I marwffm-l rW _. , 



when the flanks of the mountains become frozen. In a few places, where the flakes 
ot schist stood on edge, the ground bore rather better: but in the broad shallow 
torrents, in which there were occasionally small pools of water, it was ; m _ 



inal.s. One naturally inquires how these mountain 


tile strength ot the caravan ani- 
quagmires originate. Weil, they 
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are evidently formed out of older deposits of disintegrated matter which is modelled 
by the advancing erosion. In the spaces between the distinctly marked erosion 
channels the water flows in very thin broad sheets amongst the detritus, and thus 
gradually washes away the liner material, leaving the schists on the top, and this 
superficial layer of schists has no hard rock underneath to support it If now this 
detritus material were only dry, it would of course bear, but it is softened in¬ 
cessantly by rain and melting snow, which does not make its escape in the form of 
determinate brooks, but for the most part penetrates vertically into the ground where 
it falls. The entire absence of vegetation is another important factor: there is not 
a single blade of grass within sight, not a single root imparts firmness to the ground: 
it is all in a state of flux, loose and disconnected. In the sequel we shall fmd that 
ground of this type Is characteristic of die Tibetan highlands, especially where they 
are tint test anti the erosive energy is least. This boggy, unstable condition of the 
surface constitutes one of the principal difficulties that a caravan has to contend against 
in those regions. Some parts of the plateau cannot possibly be explored except in 
winter. At the point where we turned the altitude was 5,248 m. 

On the south-western side of the ridge up which we attempted to ascend there 
was a shallow rainwater channel, into which such water as does not sink into the 
ground gradually gathers. The lied of this muddy yellow' brook, which swelled 
eventually to the volume of a couple of cubic meters, was fairly firm, and as we had 
no other choice, we perforce marched in the water. This led us north-west anti 
west-north-west towards the next self-contained drainage-basin. The ridges on both 
sides gradualIv grew relatively lower and flatter, and the country began to open 
out. On the north we had quite close at hand two small patches of sand with low 
dunes, which turned their steep face towards the east. Seeing now that dunes demand 
an arid climate as the condition of their formation, it is indeed strange to find them 
existing in such a moist region as this. They prove at all events that periods of 
dryness do occur here at some lime or other of the year. Farther to the north rose 
the range which w r e had lately crossed over; towards the west it appeared to grow 
lower. One of the most conspicuous peaks of the great glaciated mass, E, was 
everywhere visible. To the south an entire series of stupendous peaks stood out in 
strongly accentuated whites ami blues. 

The brook gradually gathered strength, and finally raj: into two miniature 
lakes (alt. 5,084 m.), or rather into a large j>ool with a narrow j waist* in the middle. 
The upper basin w r as of a dirty green colour, the lower yellow. One would have 
expected the opposite, for the brook itself Ls a muddy yellow. Probably the upper 
basin is the deeply. 1 he brook flows through them both, for it issues from the 
lower pool and continues its western course, with a slight inclination towards the 
south. As it advanced its basin grew increasingly deeper. 

The reddish yellow ground on both sides of the brook consisted of soft mire; 
in one place it formed a small jX)ol of about a score of meters in diameter. Next, 
from the south-east, there came another brook, considerably larger, and divided into 
several arms in a broad bed. Alter the two brooks have united, ami have picked 
up a third brook coming from the north, the channel grows deep and narrow, and 
the schists crop out on both sides in its inclosing terraces. The volume would be 
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about 5 cub.m. in the second On the right bank grew a little grass and juj>k;ik. 
Ihe only signs of wild creatures were a solitary hare and the tracks of antelojjes. 

During the course of the day’s march we saw hard rock in only two nr three 
places. I he first was white ijuartdte, beside the two small takes; the second hard 
crystalline schist, dipping 6s° towards the S, do" W., beside the tittle pool. This last 
jutted up out of tiie soft ground like a slab set on edge, ami possibly belonged lit a 
detached block. At Camp No. XXV, where the stream cuts its way through the 
hills, there was again hard rock. Amongst the debris in the miry hill there occurred 
fragments of some sort of pumiceous or scoriaceous rock. 



Fig, 70 , EROSION TERRACE AT C*1|P Xi (V. 


T hiB ,V,II be a convenient place to sly a word or t,vo about the weather that 
prevailed during the two days we spent In this locality. From 1,10 = p. „„ 
the toth August it hailed, the cloud, coming from the west. The storm skmalled 
its approach by the sky turning blue-black in the west, and a few minutes later the 
tempest burst. .Alter It was over, the sky cleared a little, but at 4 p. m. it once 
inure darkened, announcing the onset of another tempest, and this proved to be 
more- violent than the other. Firs, came a few harbingers of the storm and gostv 

2Ttf aS were folWed by a hard, steady blow accompanied by hail? and 

. copious tall of snow, the wind slackening off a little. Such is the 
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the earth trembled, and the lightning flashed incessantly, several times in ,L 
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nuts, 'Hie storm-clouds appeared to sweep the very surface of the earth, and 
we felt how hojidess we were thus dd’encelessly exposed to their arbitrary 
power. The first burst of hail made the ground perfectly white within the space of 
five minutes. The snow tell in thick, mediurn-sized flakes, but the ground did not 
get covered to a greater depth than 4 to 5 cm,, for no sooner did the snow settle 
than it began to melt from underneath, and by noon on the following; day it hail 
mostly disappeared, except for a fen scattered patches in sheltered situations. That 
day the hail-storm did not make its appearance until 5 p. m. 



Fig, Jt. CAMP XXV. BEOtNNUfG Cl? \ STORM, 


August lath, The brook at Gamp No, XXV (alt. 5,011 m.) continued to¬ 
wards the west-south-west, Whether and how far it afterwards turns towards the 
west or tire north-west we were unable to see, because of the low rounded lulls 
and elevations through which it forces its way before it disappears, Its volume had 
dwindled a very great deal, and the water was half clear, a sort of dirty green, 
though previously it had been yellowish brown like a clay puddle. In the morning 
at the camp the stream had a breadth of 9.15 m., a moan depth of 0.30 m„ a 
maximum depth of 0..17 m., a mean velocity of 0.5* in., and a volume of 1 .w cub.m, 
in the second. The marks on the banks showed that it had recently been at least 
as high as 5 or 6 cub.m. At that season it pretty certainly oscillates in this way every 
day, the causes being the varying amounts of downfall, the bright or clouded con¬ 
dition of the sky, and the frostiness of the nights. 

/fedim, yrnm/jf **t Cinir^l Ati 4- /// ]X 
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I laving forded this stream, we travelled on towards the south-east, having 
on our left a low ridge of mire and debris similar to that of Camp No, XXIV, anti 
evidently belonging to die same system of hills, < hi the right, but at a greater 
distance, was another similar ridge of a red colour. Between the two there was at 
first a shallow eroded channel, which gathered into itself all the small rivulets and 
brooks that we crossed over; and at Camp No. XXV it joined itself to the stream 
there. Thus here the brooks flow towards the north-west, but farther on they run 
towards the south-west, and then make their way into another principal stream which 
likewise has hills on its left bank. Possibly it has a more westerly or west-north- 
westerly course: it appears to originate in a couple of pools. 

The country here, when seen from a distance, wore a particularly inviting and 
attractive appearance, undulating in long sweeping curves scarcely noticeable, and 
with an insignificant general rise, and no difficult mountains to impede the view, so 
lar as the clouds would permit ns to see. And yet the surface was every bit as 
abominable as on the miry mountain: it was as soft and spongy' as a morass, anti 
consisted of fine yellow plastic clay and mud. Owing to the debris on the top, it 
wore a deceitful appearance of being able to bear, and yet the animals sank in 
a toot deep, \\ hen the conditions are especially favourable they do not go in more 
than i dm., anti the footprint becomes a dark gaping hole; but as a general 
rule die footprints of the animals fill up again with the soft porridge-like mire and 
two or three minutes later can be no longer distinguished. Nowhere was there a 
square foot of dry ground; it was all saturated, miry, a veritable slough of despond, 
\\ hilst travelling along the latitudinal valley immediately south of the Arka-tagh in 
1S96 I did indeed come across similar boggy ground, though nothing at all com¬ 
parable to this that I have just described. Possibly the time ol year may have had 
something to do with it. In 1^96 it was the end of August and beginning of Sep¬ 
tember when I was in that part of Tibet. Thus it was not very' much later; but 
then in those regions die summer is short, the frost hardly gets out of the ground 
belorc April. Probably some parts of die region are further advanced in disintegra¬ 
tion and saturation than other parts, and the downfall vanes from year to year, 
while its amount also may lie unequally distributed over the different districts. 
One thing however is evident, namely that the northern boundary' of this hateful 
country' is the Arka-tagh. There are it is true boggy' tracts in the basin of the 
Kum-kol, but they are neither so dangerous nor yet so extensive in area but that 
they can be avoided without any very great loss of time, Thu peculiar quagmire 
region which I have described begins only on the south side of the Arka-tagh, in 
precisely those regions in which the self-contained drainage-basins form a sort of 
mosaic, and the levelling and filling up of these basins has advanced so far that the 
surface is flat, and erosion no longer works with concentrated energy. In the flatter 
parts of these self-contained basins the fall is so insignificant that the running water 
no longer possesses any decided power of erosion, but. as 1 have already said, 
is sucked up by the ground just where it fails. Among the subsidiary ranges on 
the north side of the Arka-tagh the erosion is peripheral and more energetic 

As we proceeded south-east, we still continued to be accompanied’ on die left 
by the same low miry ridge. Its slopes were furrowed, not however by ordinary rain- 
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water channels, but by merely slight scorings of tin surface. Towards die bottom 
of' each of these hollows there usually gathered a little brook, ant! even if there 
were no brook, the bottom was always the softest, anti one might easily have been 
idrowrted In the liquid mud. Between this ridge anil a small isolated dome-topped 
mountain that rose in front of us there was an important water-divide or swelling, 
which separated us from the next self-contained basin on the south. This too con¬ 
tained a lake in its middle. From the extremely flat swelling (alt. 5. 111 m.) a couple 
of rivulets flow down westwards to the jjooIs 1 have lately mentioned, and on the 
opposite side a brook goes down towards the south-east, the ground sloping gently 
in that direction between low hills. The bed of this brook was rather firmer. We 
pitched camp at (lie southern foot of the dome-topped mountain, where a little grass 
was growing. Camp No. XXYi had an altitude of 5,076 in. We did not see here 
the slightest signs of either wild-yaks or kulans or antelopes. Evidently they shun 
these regions, where there is no pasture, and where they' would have greater diffi¬ 
culty in escaping from a threatening danger. Vet curiously enough we did see a 
solitary wolf. 

Neither did we that day come across any hard rock; the nearest approach to 
it was weathered, rotten gypsum in a watercourse. Occasionally the bottom of one 
of these channels would be black as if with pulverised coal, the last surviving rem¬ 
nants of schists destroyed at some antique period. The 1 intensely brick-red hills are 
likewise no doubt the last survivals of some fine-grained red sandstone or day-slate. 

Our next step was to descend from the fiat divide into the next latitudinal 
valley-. Up to this point we had crossed over ten parallel ranges in Northern Tibet, 
all running from east to west. Of the present range, the eleventh, all that was left 
was a mere ruin, little more than a mud-ridge in fact, the schist being visible in only 
one single watercourse. Apart from that everything is not only weathered to excess, 
but even the disintegrated material itself, except for a thin crust of schist flakes, is 
powdered to the smallest possible dimensions, ami this matter, when duly mixed with 
water, makes a wet yellow clay, resembling thin dough or porridge, so soft indeed 
that footprints in it have no permanence, the material closing up over them like a 
viscous fluid, liut that these characteristics do not apply to the whole of diis range, 
or everywhere along the latitude in which we then were, wc ascertained on our 
return, for farther west oil tile selfsame latitude we crossed actual hard rocky moun¬ 
tains. But on the meridian by which we were travelling the range between Camps 
No, XXV and XXVII is quite different from the ten ranges that preceded it. It 
has, so to speak, advanced a gigantic step farther than the others towards utter 
decay; it is also flatter and lower, and its glens are neither deeply excavated nnr 
definitely determined. One might almost hesitate to call it a mountain-range at all; 
it is more like a hilly swelling of the earth's crust. 

At Camp No. XXV'l it snowed heavily on Aug. 12th. and the whole of the 
following day it rained violently, die rain alternating with hail showers. The wind 
blew sometimes from the west, sometimes from the north-east, ley cold clouds 
swept across those bleak, impenetrable highlands. Although the thermometer did not 
drop below- — 3°.?, in consequence of the cloudy sky tile ground on the morning 
of the 14th was so far frozen that it bore. In fact it w r as at first as hard as a 
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stone; but It soon thawed, for it was of course merely a thin trust that froze, 'I'lie 
footprints of the day before in the vicinity of the camp were then filled with small 
frozen pools. 

Tin: direction of our march was dictated by the fall of the brook, and that 
was towards the south-east. Its bottom was tolerably firm, provided we kept to 
the water or the margins dose beside It. (>n both sides were low hills, off hirh 
numerous brooks and rivulets gathered and entered the main river, which steadily 
inclined more and more towards the east. After picking up a large tributary from 
the north, the main river, then swollen to a stream of considerable dimensions, pierces 
the hills in a narrow gorge, through which we were unable to march; and finally 
it empties itself into the large lake in the next latitudinal valley. Being unable to 
proceed, we turned to the right, and ascended beside a smaller stream, that brought 
us to a col or low saddle (alt. 5,106 m.) in the ridge which hail hitherto accompa¬ 
nied us on that side. Thence we obtained a grand panoramic view of the new lati¬ 
tudinal valley, which again is bordered on the south by yet another parallel range, 
crowned in the south-west by an imposing snowy, glaciated mountain-mass. Between 
die points 5 . 75" K. and S, 20 E. extended a large lake, and beyond it. in the 
S. 67* E„ appeared yet another mass covered with snow-fields and glaciers, iielonging 
presumably t0 range as the mountain-mass I have just mentioned. The 

new latitudinal valley Is broad, and its bottom far leveller than die preceding similar 
valley. Seen from the west, its surface slopes slowly towards the lake, and down 
tile middle of it runs a broad channel, with a stream divided into several arms. We 

saw no grazing anywhere beside the lake, though there was grass in the south-west 
beside the river. 

I he southern slope going down from the little col Is very steep, anti continued 
so until we reached a brook that Rows tow arils the south-south-west, pickin'' up 
several tributaries from both sides as it proceeds. Here sparse blades of grass began 
to make their appearance in places, generally on the slopes exposed to the south; 
but the only traces of animals we saw were those of antelojms. After a while we 
lull the stream, which thereupon inclines towards the south-east anil east-south-east, 
soon emerging Irom amongst the hills, where it forms a small lake, and then, flowing 
in several deltaic arms across die inundated alluvial flats, it empties itself into the 
lake, without, so iar as we could see, first uniting with the principal stream in the 
valley, from that point we perceived the western end of ilie lake to the S. 17* K. 
In shape the lake appeared to be oval, and as usual was elongated from east to west 
bin its eastern end was too far off to be visible. On both north and south the 
mountain slopes approach tolerably dose to the lake. 

Keeping to the bottom ot the slope, we then proceeded towards the south- 
west, and approached the left bank of the river at an acute angle. Towards its 
mouth there appeared to he marshes and swampy ground on both banks, which we 
could only avoid by travelling as we did. We crossed several brooks coming down 
torn the range on the north, some of which were not altogether insignificant; all 

hth : 2 * Ti’ C1P , Wer ‘ 11 ’ C lUTacd iiank on feft ^ this stream was 
jgh and steep. The volume may have been some S to 10 cub.tn, in the second, 

and was d,v,ded mto halt a dozen large and a number of small arms. Its bottom 
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consisted of sand, gravel, and mud ami was for the most part firm enough to hear 
us. ami such small marshy spots as there were we were easily able to go round- 
As a general rule tile prospect of finding ground firm enough to l>ear is greater on 
the slopes facing south than on those to the north, where vegetation is wanting and 
the: moisture is retained longer- 

Over a small area on the right bank the grating, considering the circumstan¬ 
ces, was good. Here there were orongo antelopes, but no traces whatever of wiki 
yaks or kulans. 

North of the little col Is a fairly fine dark-grey crystalline schist, dipping 41 
towards the X. 50° E, t )n the col itself the same rock dips 55 s towards the N, 35 E. t 
and south of it 65 J towards the N. 55 J E. These angles of dip are however not 
quite certain. But, generally speaking, bare rock is very rare, as on the north side 
of the range Lhe mountains consist entirely of soft disintegrated materials. I here 
is however gravelly debris in the beds of the streams on the south side of the valley. 
On the basis of our experience in crossing over these successive parallel ranges of 
north-eastern Tibet, it may be laid down as a general rule, that hanl, bare rock 
grows continuously less in quantity from north to south. In the ;Astin-tagh wild, 
jagged pinnacles and craggy summits predominate; in the Tschimen-tagli softer out¬ 
lines are more frequent; in the parallel range that we last crossed hard rock was 
a rarity. On the wide plains of the Tibetan plateau it would be possible to travel 
for two or even three days without ever once seeing hard rock. It is of course the 
climate which here plays such an influential role. In the Astin-tagh the extremes 
between the winter and summer temperatures may be more accentuated, but the 
precipitation is a good deal less. On the highlands there is on the contrary an 
abundant precipitation and the Irost Is there probably the most powerful active agent 
in splitting and breaking down the solid rock. There is a great difference between 
the day and night temperatures; but within the course of even a few hours, nay 
often of a few minutes, variations of temperature may occur as great as jo° or 
more. On the 1 5th August, after the frosty night, the temperature rose to + i 5 - 
During the day the insolation is great, and the mountain-sides become warm and 
dry. Beginning at 10 p. m. it rained heavily for a couple of hours, and everything 
was wet again; the rain penetrates into the narrow crevices of the rock, and then 
when it freezes during the night the crevices become enlarged and widened, until 
finally the material refuses any longer to hold together, hut breaks, and is washed 
away by the next shower that comes, which at the same time exposes another layer 
of the underlying formation to a repetition of the same process. These same agencies 
are actively at work in all parts of the world where there exist mountains, but here 
in Tibet the rate of destruction appears to U- more rapid than elsewhere, owing to 
the active agents being more intense and more energetic. 

From Camp No. XXVII (ah, 4,919 m.) we saw in the S. 36° \Y. the culmi¬ 
nating summit of the glaciated mass, sending down towards the north-north-east a 
very broad and short glacier arm. with a number of dirt) 1 marginal fissure*, especi¬ 
ally in the front. 

August 17th. Almost due south from Camp No, XXAll we saw in the next 
parallel range a slight indentation, andi beyond it there were no mountain tops vi- 
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sihlc, so that there was promise here ol In easy {Kiss. Accordingly we crossed dia¬ 
gonally over the latitudinal valley. The surface is level and excellent for marching, 
being partly grassy, and consequently hard, though elsewhere it is barren anil soft, 
but we were able to go round the places that were too soft. After a while we 
fooled a stream which came from the glaciated mass in the* south-west; its volume 
was then 7 to 8 cub. m, in tile second, divided amongst several arms, h was 
exceedingly muddy, due to die fine frictional matter which it brought down from 
the glaciers. Its right hank consisted of a terrace 2 m, high. This stream unites 
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f hr hkt: 1 hen vvc ascended b > a smaller rainwater channel to a pass dose bv 
Hit in every respect a pass of a secondary character. Down its southern face flow 
two brooks, one towards the north-west, the other towards the north-east, and both 
eventually enter the mam stream. Here the surface is again marshy and wearisome. 
Jur route now run south through a verv undulating country with stream* fl 
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j° r * f™ ]mmr »* travelled towards the sooth-cast throueh . nrem- 

» d t t,”*. ?*** "* Wind to d,o cast, ,0 ! secondary 
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After crossing over two other secondary passes, the lusher of which reached 
an altitude of 5,122 in., we at length readied a broader, t>[>ener valley, the stream 
of which likewise Hows towards the north-west, into the latitudinal valley out of which 
we had lust climbed. Thus we had crossed these three passes unnecessarily; for 
|tad we gone immediately cast of the glaciated mass after leaving Camp No. NXVM, 
we might easily have avoided them: but then the country there hail in the distance 
appeared to lie far more difficult- The acclivities of all three passes, especially those 
on the south, are pretty steep; those on the north are awkward, soft, and marshy. 
The ground is covered with gravel, with a thin sprinkling of moss at intervals. 

East of our route rose side by side a dome-sha|>ed anti a flat-topped 
mountain. both visible also from Camp No. XXVIII. T he top of the latter I 

was as level as if it had been ruled with a ruler. The upper part of both / J 

mountains is black, and probably consists of the same porous tuff which lies j 

scattered in enormous quantities over the face of the country. On the right I 

the great outstanding feature w r as still the majestic glaciated mass, with its \ 

immense Jim basin, and black craggy pinnacles towering above it or behind 
its snow-field. 

We next followed a gently rising glen towards die south-west, having on the 
left, on the nearer side of the dome-shaped and flat-topped mountains, rounded red 
hills and on the right ramifications and offshoots of the great glaciated mass. 
Thence we attained without any difficulty the principal pass of the new parallel 
range, a flat and level col. with two small tarns on the top, from which brooks issue 
and flow away north and south. Following the latter, we travelled south-south-east 
Along its margins there were occasional patches of grass; and orongo antelopes 
were by no means rare. On both sides we had brick-red hills; but the glen shortly 
contracted to a veritable ravine, in which there is red sandstone in an unblemished 
condition. At the point where this is pierced by the stream small cataracts are 
formed. The gorge is so narrow that w r e were forced to ride in the bed of the 
stream, which hail then a volume of not more than 1 j ctib.m. in the second; ami 
for a short distance we were even obliged to make a detour over the hills on the 
right. Afterwards however the gorge widens out again a good deal, its bottom 
being full of red gravel. Finally it enters a larger glen, coming from the west-north- 
west and is traversed by a stream dial is divided into several arms anil carries a volume 
of about to cub.m, t the water being extremely thick and muddy and of a reddish 
brown colour. It issued from a large glacier arm descending on that side of the 
mountain, and was heavily charged with glacial mud. After the two or three days 
of unusually bright, sunny weather, the volume of the stream was no doubt much 
larger than it usually is. 

At the point where the two glens unite, we discovered on the right bank of 
the stream, at Camp No. XXVIII (alt. 5,024 nt.). a certain amount of pasture. 
Strange to say however, we were not the first people to visit that wilderness; for 
here we stumbled upon a linen shirt anil a couple of rojm-ends, which my men 
recognized as being of Mohammedan make, as also a wooden pin such as the Mon¬ 
gols use to make loops round when loading up caravan animals. At first l was 
disposed to think that 1 had struck Well by and Malcolm’s mute of 1896; but it is 
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murt- likely dial the objects [ have mentioned were left behind by some caravan of 
Mongol pilgrims bound for Lhasa. Which route they took it was not {tossiMr to 
ascertain, for we never came across any further ev idences of their presence. 
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and their left sides, which facet! our way. were heavily charged with morainic 
gravel and full of marginal fissures. Nevertheless there were a couple of 
smaller hanging glaciers wedged in between them; so that this mountain appears 
to possess, at any rate in part, an ice canopy of the* same kind as that of the 
Mus-tagh-ata. As it rained and hailed a good deal during the iSth August, 
we liad an opportunity to observe directly the active renewal which took place on 
and around the great glaciated mass. Whilst it was raining in the immediate vici¬ 
nity t ,f our camp, it was snowing simultaneously on the mountain, and during that 
one day alone its firn basin must liave received a very appreciable augmentation. 
The front of die nearest glacier-arm, which approached quite close to-us, may have 
been only some 50 m. above the camp. On bright and sunny days it must melt 
to such an extent that the glacier stream must have a considerable volume all sum¬ 
mer through. On cloudy days it i> of course smaller; but then, on the other hand, 
as on the occasion of our visit, it often rains or snows, so that the stream swells 
to such an extent as to lie anything but easy to ford, even so high up as we 
were. On the iSth August it received such considerable additions from every direc¬ 
tion that it rolled down the glen in one solid flood, emitting a hollow nimble as it 
hurried past. The rain and hail clouds came from the south. It makes a curious 
impression upon you when you witness one of these violent hail-storms sweeping across 
the face of the country. You hear in the south the trickle as of a waterfall; the sound 
approaches nearer and nearer, increasing in strength, while the ground becomes 
whitened over directly underneath the oncoming clouds, just as though it were being 
painted with a gigantic brush. In the next moment the tempest bursts over the 
camp with a noisy pattering, and the hailstones pelt down with such force that you 
become extremely careful how you expose your hands and face to them. M the 
mountains of the vicinity become swallowed up in the impenetrable mist, anti it is 
only through chance breaks in the clouds that you sec in glimpses how they are 
literally pouring out their contents with prodigious generosity over the firn basins 
of the great glaciated mass. 

This atmospheric moisture can scarce have any other origin but the Indian 
Ocean, and is brought by south-westerly and westerly winds. The clouds no doubt 
discharge the greater part of their contents on the southern slopes of the Himalayas, 
but the moist higher strata of the atmosphere sail tolerably unimpeded above the 
summits of that great protective bulwark, and subsequently divide and distribute 
themselves over the Tibetan plateau in such a way that the moisture diminishes pro- 
gressivdy tow arris the north. As a general rule it may be said, that it is the central, 
and at the same time highest, parts of the country which receive the minimum 
amount of rainfall; while die maximum quantity falls in its peripheral regions, where 
so man) mighty rivers, to wit the Hwang-ho, Irawadi. Brahmaputra, Indus, and 
even in* part the Tarim, have their origins. The rainfall which descends upon the 
central uplands of the plateau, which are divided into an immense number of self* 
contained drainage-basins, is therefore so much deducted from die masses of water 
that reach the oceans by means of these rivers. We have already seen, that where 
it falls as rain, it penetrates straight down into the ground and disappears, or — 
but that is exceptional — reappears in the form of springs, while in part it runs 
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otJ m channels which as a rule are but slightly eroded and practically always ter¬ 
minate in a salt take, t he crests and peaks upon which the precipitation rests in 
, f 0rm <if l ,tr !"; u,al are Tar rarer on tire plateau than is generally believed, 

n the course ol the journey which 1 have thus far described we have passed hut 

f 3 Cl ^ tW r,1 “ urUajns and thf T all rise above die plateau in the form of insular, 
oiiin flattened domes, while their relative altitudes are not great. These mountain 

spr,radically over the highlands without^ connection one with 

' r ! the> ', iahva > B tht culminaiihg pares of the parallel 

ranges, and if Only we knew them all, and were able to prick their positions on n 

map, they would form more or less parallel chains of glacial .island* of the kind I 
have described. Seeing now that, as happened during the summer of t 9 oo. at all 
events during the latter part of August, rain falls nearly every dav, and often in vast 
quantities, one ^ at hrst ama.ed at not finding more extend areas of perpetual 

‘ in a . gre “ er nUmber of £ iaciateJ regions, than actually is the case. But then 
uppens thar the summer is just the rainy season, ant! during the rest of the year 
Imle or no snow falls, as we shall find later on. W hen 1 have concluded ^ 
p i) Mcal-geographical and morphological account of the important parts of Tibet 
through which I travelled during this journey, I shall, j n a social chapter return 

®! ater len - ,k Wlth thk interesting problem, although the data at Lpo<*l 
are unfortunately not sufficient to permit of definitive conclusions ' 

“’I* 1 >f «•“ **°9 *™ "01 l» than ... cubun. in the second A,T* ’ T 
arm situated in tile S. 8o D W \t tirst w , hT t ronla r>,lrt ‘^^'e great glacier 

one channel *8 m. broad. The hills the volume was collected into 

but the brick-red colour predominate everywhIL Here' and k^-grevvn; 
small pools. Opposite to us on the „„h, i \ ' ' cr ^ tk e wcrv a °°uple of 

Plungil s t ,eplvX'n il L ied the 7 ^ t "**- — tain, which 

coming from the west, this too as big as itself The dime.! ^ 

gradually increasing, and when we finaih L stream were 

could not have been forded without difficulty. As*a nkVlTT^ **“ * 
arms. At that time only a small portion of L eh i dmded ,mo -**eral 

it was nevertheless everywhere wet show in , f i °" d ^ COVered with w ater; but 
last continuous rain, the? volume h id been” 1 * that qUIt<i rCCtntl > >! probably after the 
th« stream flows dose in under'‘the 0ne branch of 
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Aldwugh the country is dotted over with a number of peaks, generally standing 
isolated, it is nevertheless on the whole open, our view being obstructed by nothing 
except clouds and rain* Seen from the south, the dome-shaped anti flat-topped 
twins (X. and W) present the shajie and appearance shown in the accompanying sketch 
(fig. 75}. file mountain A consists of two summits, one of which, when: seen from a 
certain position, looks like a Monte Somma wound round the dome uf the other, 
though when seen from another point of view it disappears completely, A resembles 
a hog’s back or dolphin's back- while V and L are tolerably regular cones* All 
these summits appear to lie along out: line, running parallel to our route* Probably 
they represent the surviving relics of a former spur ol the main range, which except 
for them has now been entirely destroyed. 



Fig, 75- SUMMITS X A HD w. 



Fig, 76. SUMMITS w aSD X. 


Once more the great glaciated mass stood out in all its stupendous majesty, 
ami a fresh glacier arm became visible to the west of the arm we hat e lately had 
in view. I bis makes the fifth great ice-stream that we saw issuing from the central 
firn area. This great mountain-mass is continued towards the soud*south-east by 
black mountains of a massive character, the peak 0, with some snow oh its top, 
being the highest* In the S. 7S 0 W. we saw an imposing snowy peak towering up 
above and bey ond the glaciated mass, though it probably belongs to the same main 
range as the latter. Then yet another glacier stream made its appearance pro- 
cceding from the glaciers farther west* Although we thus got only fugitive glimpses 
of the main features of the geography of this mountainous country, we saw suffi¬ 
cient to suggest, tliat the abundance of thaw-water and rain water which Hows to¬ 
ward-. the south must eventually combine to form a large river, and it is pretty 
evident that rids river can only terminate somewhere in a large lake. The glacial 
and hydrographical agencies which we now see so active are however hut transient, 
being restricted to the feu brief summer months* It may pretty safely be assumed, 
that the movements of the glaciers, which even during the summer are slow, cease 
entirely, or nearly so. during the winter, while the paltry rivulets which are at that 
season found in the watercourses become converted into ice. 

()n the left hank of our glacier stream the surface was sometimes undulating, 
sometimes almost level, and there we crossed over a whole series ot small brooks, 
the ground in the vicinity of which was often soft and treacherous. The hills on 
the right hank grew increasingly flatter, anti began to spread out more and more, 
and descend into the latitudinal valley as we approached its deepest parts. The 
stream continued on towards the south; but leaving it on our right we turned away 
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towards the south-east, and eventually the river became hidden from our sight by 
an isolated group of hills. Between this ami the chain of larger hills which we then 
had on our left there gradually appeared a flat glen with a brook flowing down it. 
divided into several arms. It was no easy task to get across it, for its bottom, 
which was strewn with tine, white gravel, resting upon the treacherous wet, yellow 
day, was exceptionally marshy. We pitched Camp No. XXIX on its right bank at 
an altitude of 4,907 m. 

Hard rock still continued to lie very rare. It was only in the steep escarpment 
ol the stream that the red sandstone cropped out, and its dip was the same a$ at the 
preceding camp. At the point where we left the stream the green crystalline schist 
shows, but only just shows, above the surface; it dips 54 S. and is excessively 
weathered, while its exterior is blackened and glazed, and coated as it were with 
bark. We again saw the same phenomenon in a few other places later on, though 
fragments of this rock are common everywhere. 

We saw here orongo antelopes and wolves, and traces of bears and kulans. 
Utese last quite numerous; while close to the glaciated mass the tracks of wild yaks 
were very- abundant. The dung (argol) of die last-named is the only fed to Ik; 
obtained in these regions, unless by rare good fortune one stumbles across some of 
the hard scrubby plants of the japkak or jer-haghri. 

The downfall still continued copious, though the wind now blew from the 
north-west, w hereas the day before it was the south wind which brought the clouds 
and the rain. Thus the direction of the wind appears to be of minor importance: 
but then it may be subject to local deviations. During the afternoon the ram was 
extraordinarily heavy as well as violent, and was accompanied by thunder and light- 
ning. In these high altitudes the thunder crashes with a deafening noise. It is not 
the usual hollow rumble that we are accustomed to hear, but is more like the clanking 
of gigantic iron plates being hurled one against the other. The collision involun¬ 
tarily awakens a feeling of disquietude in the mind. We seldom or never heard 
the thunder during the night. The greater part of the ram used also to fall during 
the day, ahhough on this occasion it rained on without a break from 8 p. m . to 
6 a. m. die next morning. Frequently clouds of an exceptionally dark and thre¬ 
atening character would drive across die earth without discharging any of their 
contents. On such occasioas it would at noon sometimes be as dark as it ordinarily 
is just after sunset. * 
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THE GREAT SALT IJVKE, LOOKING SOUTH FROM CAMl* XXX. 














CHAPTER VII. 


A TIBETAN SALT LAKE. 


August 20th. The stream beside which we encamped flowed towards the south - 
south-west, ami soon afterwards joined the large river of the day before. Instead 
of following it, we steered our course towards the south-east, across the low, fiat 
rounded hills. These consisted entirely of soft material, and they were threaded by 
small brooks and rivulets; while in other places the ground was wet, and conse¬ 
quently very marshy. Our track meandered up ami down, but the differences in 
elevation were really very' slight. At a distance of 3 to 4 km. to the west we saw 
the river winding like a dirty red ribbon through its broad mud-filled bed, the country 
through which it flows being uncommonly level. Southwards too the country ap¬ 
peared to lie remarkably level, and easy to march across. Almost all day the grazing 
was tolerably good, consisting chiefly of moss and wiki garlic: in some parts of the 
Tibetan highlands this last is extraordinarily abundant. At a little distance to the 
left of our route was a series of hills of moderate elevation, while to the east-north¬ 
east rose a dome-shaped mountain tB 1 ) free from snow. Except this and the peaks 
we had lately turned our backs upon, there were no other dominating summits vi¬ 
sible. Between the chain of hills ami our line of march the country formed an al¬ 
most dead level, its undulations being hardly perceptible. There were a good many- 
wild yaks busy grazing. On both sides of us there were numerous small pools, into 
which the rivulets of the neighbourhood flowed. 

After that we made a detour half round two small lakes connected to¬ 
gether by a sound 2 m. broad, the shallowest part of which had however a depth 
of f rij m. Its bottom was hard and firm enough to travel on. The water in the 
upper lake is fresh and of a yellowish red colour, ami consequently must some¬ 
where be entered by turbid brooks, while the water in the lower lake is salt, 
but bright, ami of an ultramarine colour. The water was flowing out of the northern 
lake into the southern, although the current was scarce perceptible. Hie western 
shore of the lower lake is studded with pools, both big and little. Both lakes 
are surrounded by low hills, with sandy ground, and the best grass we hail yet seen 
since leaving the Kum-kol. At intervals the lower lake is joined by ravines, then 
however without water, although the bottom was covered with moist sand and gravel 
which would hardly bear us. 
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Our route was now towards the east, up a gently ascending slope. On our 
left we passed a couple of big pools with brownish-grey muddy water aiul on the 
right a large lake, considerably bigger than die two just mentioned. It is long ant! 
narrow, and extends towards the west-south-west. After climbing over a Hat saddle, 
wc saw in front of us to the south-east a very large lake, the eastern shore of which 
was not visible, though in the far distance we saw low mountains. The sandy hills sink 
gradually down towards its shore. I generally observed in this region that, wherever there 
was grass, the ground was always sandy: possibly that is because die sand allows 
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the excess of rainfall, which is heavy, to escape freely. Here too there were several 
waterless ravines. T he strip of shore close beside the waters edge consisted of ivet 
mud. with a number of small lagoons in it. The water was intensely salt, and so 
it was also in all the lagoons of the neighbourhood. We however were fortunate 
enough to find, not far from the lake, a spring which yielded drinkable water. Seen 
from the hills beside the lake, its northern half ap|*;ared to be of a reddish brown 
colour, its southern hall on the other hand was blue', from which one Is almost temp¬ 
ted to believe, that the former is somewhere entered by the turbid glacier stream. 
Next day however the reddish tinge had disappeared, ami the lake waTblue through¬ 
out. But as the northern part in particular Is remarkably shallow, the turbidity 
was probably due to the beat of the waves. 
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The only hard rock w« saw during the day consisted of two smalt conical 
knobs of porphyry. During the whole of the first half of the march the gravel con¬ 
sisted of hlack clay-slate and crystalline schist. During the second half it consisted 
of a peculiar amorphous, yellowish grey variety of rock, which upon being struck 
exhibited a conchoidal fracture. Otherwise all the hills in the neighbourhood con¬ 
sisted or soft disintegrate!I material and of sand. 

The 22nd of August was devoted to an exploration of this extremely peculiar 
lake, the surface of which, in the gloriously calm weather that prevailed, stretched 
like an expanse of glass right away to the low hills which bordered it on the south. 

From Camp No. XXX (alt, 4766 m.) the western shore appeared to bend 
principally towards the south, and by means of a reconnaissance I ascertained that 
it still maintained the same characteristics, namely low, grass-grown hills. The north¬ 
ern shore ran towards the east in an escalloped line. The shore-line is finely indented 
and forms a succession of small capes of moist mud, and quite close to it is a little 
ridge, composed of lighter gravel, anil about 50 cm. high, which has been washed 
up by the beat of the waves. Mingled with this gravel, which is derived from the 
above-mentioned yellowish grey rock, there were also pieces of almost 1 cubic foot in 
si/e. Behind this strip of shore, which is 20 to 30 in. broad, rise the nearest sand¬ 
hills, not much more than 4 to 3 m. above the surface of the lake. But we searched 
in vain for any indication that the lake ever reaches a higher level. That its level 
dues fluctuate is however probable, because the lake possesses no outlet and yet it 
receives a large river from the west, so that its level must be dependent upon the 
influx from this latter. It is however fair to suppose that just at that season the 
lake was at its maximum level, and that that reached exactly as far as the foot of 
the grass-grown hills. If the inflow in winter diminishes, the lev el must drop because 
of the evaporation. After describing the stream that supplies the lake, we will re¬ 
turn to this question again. 

Close along the water-line and stretching up from it is a continuous belt or 
crust of hard crystallised salt, 2 to 4 cm. in thickness. Although this upper crust 
broke under our naked feet, the ground underneath it did not yield, but bore |jer- 
fectly: the Toot did not go deeper than a couple of centimeters into the crushed salt, 
intermingled with red mud, and when we stepped into the water, it was stained red 
wherever we put our feet. The saline crust undoubtedly increases in thickness to¬ 
wards the middle of the lake, and when struck with a paddle some distance from 
the shore, it rang like a stone. In the same parts of the lake the saline crust was 
covered with a very thin layer of line red sand, through which the salt showed, 
This sani.l Is easily crumpled by die movement of the waves, so that in those places 
the bottom ts striped or streaky. About 1' 1 km. from the shore, where the depth 
was still only about 1 t m., the water was for a short distance slightly muddy, but 
afterwards it cleared again; this was probably caused by currents from the river that 
enters the lake, or from other rivers which maybe issue into it. 

My first line of soundings ran towards the S. 74 s E., towards the southern 
cape of the only Island in sight. Along that stretch, a distance of 4200 m„ the depth 
was nowhere so much as t m.; in fact the entire lake is so shallow that I was able 
to use throughout the graduated paddle, rather more than 2 m, long, The soundings 
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which wo took along the line I have indicated were 0.33 m** cmo. O.ks. 0-79+ 0.S3, anti 
0-56 nr Thus a drop of only m- would convert all this part of the lake Into 
a single expanse of tin’ white salt, and the island into a peninsula jutting out from 
the northern shore. It is possible that something like this docs take place every year 
or after cold summers, when the river carries a smaller volume than usual. As seen 
from Camp XXX the island really did look like a peninsula, for it seemed to be 
connected with the tow-lying land behind it. 





Fig. 7&. rAffOtJOiA rouhii the i.aks, takes fkom the islakd. 


The island is peariihai>ed, the stalk a low, narrow, sandy promontory, [jointing 
towards the north, so that the depth between the promontory and the mainland is 
probably very small. The island rises to its highest [joint, about 5 m., in the south¬ 
west; along its western side runs a low ridge, drooping towards the east and the 
north. This miniature plateau is clothed with excellent grass, which had never been 
touched, nor was there an) - sign that it is ever visited by either wild yaks or an¬ 
telopes. These animals would have no difficulty in reaching the island, but either 
they never suspect that the lake is so shallow, or else their instinct tells them that 
in such a precarious situation they would be exposed to greater danger than usual 
from an attack by wolves. Besides, there are no doubt equally good grazing-grounds 
in more accessible situations, though this little spot was the best we saw in that part 
of Tibet, better at any rate than the grazing on the shores round the lake. This 
may to some extent be due to the influence of the salt water upon the temperature 
of tlu* air. In the northern part of the lake the temperature of the water in the 
morning amounted to 14', but it no doubt drops a few points on a frosty night. 
During the autumn and early winter this extremely thin layer of water will be cooled 
pretty rapidly down below o°; but before that hap[>ens the lake will also to some 
extent have moderated the cold around its shores. 
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There were no insects of any kind on the island: the only sign of life we 
discovered was the leg-bone of a bird. Two gulls were seen flying towards the 
west, making pretty certainly for the large freshwater lake which exists in that direc¬ 
tion. As for the water, its excessive salinity is enough to show that it is entirely 
destitute of life; neither plant nor animal could possibly live in it. Moreover the 
strip of shore itself is also absolutely barren as far as the waves reach up it. that 
is to say as far as the foot of the encircling hills. There was also a similar strip 
of mud round the island, with fragments of the same greyish yellow stone that 1 
have already alluded to, curiously shaped tike saucers and halls. The strip along 
the western side consisted entirely of gravel of that kind. 

About 400 m. west of the southern cape of the island there are several small 
banks of gravel rising bardy one foot above the surface of the water, a miniature 
archipelago that extends for several hundred meters and forms a semicircle convex 
towards the west. Etevond this curving line, but below the surface, there are a great 
number of similar banks, a good deal smaller in si^c, but all consisting of gratel. 

I felt strongly tempted to identify them with the ridges of ancient moraines which 
arc now for the most part embedded in the mud and salt, after filling and levelling 
up the deep depression that formerly existed here. The regular semicircular form 
makes it difficult to account for them in any other way. The island however bears 
no resemblance to a fragmentary moraine; it may possibly l>e the last remnant of 
a small belt of sand that originated at a later date. At die present time the nearest 
glaciated mass to the east or north-east lies a very long way off. We saw no si¬ 
milar formations in any other part of the lake. 

The island aftbrded a magnificent view of this lofty plateau-land of Tibet, but 
unfortunately the summits of which I now took the com pass-bearings were later on 
veiled in mist and cloud- The stupendous glaciated mountain-mass (V) still towered 
high above all its neighbours, and stood N. 54 0 \V. In the N. 65° W- was a lofty 
snowy mass. To the west the new latitudinal valley was quite open and level, and 
nothing broke the tine of the distant horizon. A ridge of rather low, rounded hills 
rose quite close to the southern shore of the lake, but nowhere did the hare rock 
crop out. In the S. 38° If. there was what appeared from the island to be a saddle 
or droop in their outline; it was in reality a gorge running through them. The 
mountains on the northern shore of the lake are overtopped in the north-north¬ 
east and north-east by several dominating peaks. The cape that projects farthest 
south was visible in the S. 86 1 E. The waters from springs ami melting snows on 
the mountains both north and south are gathered up into a main stream, which 
probably enters the Like near its extreme eastern end. 

Upon leaving the island we steered diagonally across the lake towards the 
S. 50 e E„ guiding our course by an upstanding, conspicuous hill. The distance to the 
shore amounted to Q450 m. Immediately round the island there was a circular belt 
in which the crust of salt was absent, its place being taken by gravel renting on blue 
plastic clay. But very soon the hard salt began again, anil its whiter-gleaming 
corrugations and ribbings, which appear to be formed when the water drops so low' 
as to expose the salt crust, were distinctly visible at a depth of j 1 1 ; m. Hie nee 
the salt crust extended right away to the vicinity of the southern shore. 

Midi **\ y^htrTtrx in Ctirtrmf A fix, /// 
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The water was impregnated with salt to an extraordinary degree, this being the 
saltiest lake l encountered in Tibet. Everything that came into contact with it turned 
white. When we let the water dry on our hands, it left them with a disagreeably 
rough feeling. The crystals of salt sparkled on the paddle-blades. The water was 
a greenish colour when you looked straight down into it, but farther away it assumed 
different tints of light blue owing to the reflexion of tile sky above. 

Viewed from the lake, the mountains tin not hulk very largely upon the scene- 
The bigger elevations, which are pet- se flat, are at too great a distance, and the 
smaller ones, which encompass the lake, melt together into a uniform brow nish grey. 
Nevertheless I think 1 succeeded in making out that the summits of which I had 
previously taken the compass-bearings — B 1 , C, D', Eh and I' 1 —do not belong 
to one ami the same mountain-range, but to two or three more or less broken ranges 
(fig. 78). Hut the same indexible law of parallelism still prevailed, in that all the 
ranges still stretched east ami west. D* is a snowy mass crowning the centre of 
the most important chain, which is of a brick-red colour, and appears to terminate 
pretty abruptly at both extremities. 

in the morning the lake had appeared to stretch to an immense distance to¬ 
wards the east; but in the afternoon the distance turned out to lie not so very 
great, for we were aide to see the eastern shore quite distinctly. When the sun 
got round to the west, the shore in that quarter apjiearcd to Ire excessively distant. 
This circumstance was due not only to the course we were taking and the distance 
we hatl already travelled, but also to an illusion or mirage, caused by the position 
of the sun. When the sun's rays fall upon the shore, it stands out distinctly; but 
when sun and shore are both cm the same side of the spectator, the latter disap¬ 
pears as though a hare or curtain of vapour hung over the water, blurring the out¬ 
lines in such a way that water and sky seem to melt together. 

Early in the afternoon the water out in the middle of the lake had a tem¬ 
perature of 17.°! and the temperature of the air at the same time was t_j°, tlu- 
former being several degrees higher than the mean temperature of the air at that 
season of the year. This points to a surplusage of heat stored up during the sum¬ 
mer months. 

This lake was even shallower than the Upper Kum-kol. Between the island and 
Camp XX XII we measured the depth every ten minutes as we paddled along. \t first 
the soundings increased successively by only a couple of decimeters or so, afterwards by 
only one or two centimeters, and then remained constant at about j.«s for several kilo¬ 
meters. Along the line we took the several soundings were as follows — o.s*. t.», 
1.JI. I-54, I.tfi 1 .Sit 1 -87, l.SS, l.SD, t.$), l.Sg, t.8S. 1 . 88 , l.jj, J.S-, t,fi 7 , ( .sjj, [,31, 

2.03, 2.03, 2.1*, 2.33, 2.i(ii 2.jr, 2<fli. 1110. i.t»< and 0.90, the last-named being taken 
ten or a dozen meters from the southern shore, k can only be pronounced a very 
unusual and peculiar circumstance that in a distance of 3250 meters the depth should 
nul vary more than 3 centimeters, To construct a bathymetrical map of a lake- 
basin such as this would sene no purpose, for the curves would vary only by deci¬ 
meters. and in the middle of the lake by centimeters only. In fact in a case like 
this one can hardly speak of relief at all- It would have been almost equally 
purposeless to have taken any great number of soundings across the lake, for every- 
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thing suggested that its character all over Its area remains precisely what it was 
along the line where we did take sou ml mgs. It is at any rate highly improbable 
that any other part of the lake is deeper than 2 1 ^ meters, for it must be remembered 
that we crossed it diagonally. 

Owin^ to a strong gale springing up from the east in the afternoon, we altered 
our course during die last portion of the journey towards the S. 50" W. But white 
the northern shore shelves very’, very slowly, ofT the sourthern shore we obtained a 
depth of 2.oi m. at a distance of 800 m. out, and we were able to paddle all the 
way to land, which consisted, not of mud, but of sharp-edged gravel, the debris ot 
a black schist. There was a deep, narrow miniature bay, with a lagoon inside it. 
and both white with salt under a sheet of water about one centimeter deep, the 
ground between the edge of the lake and the nearest hills was undulating and bore 
japkak scrub. 



Fig. J0, CROSSING THE KlVER AUO- 24s l 9°°i Lmjkl?{,i TKK H|VElt 1,1 T|1K £aSTt 


On 23rd August we took a series of soundings lietween Camps XXXI and 
XXXII. the direction being towards the X. 75° W., diagonally across the south¬ 
western part of the lake. Here we obtained the following depths — 2.07, 2.37, 2.*., 
2^5, 2,oi, 1.S4, i-v, 1.0S. and 0.&0 m. Thus the maximum depth along this line was 
only 4 cm. more than that along the former, and this, 2.3-, was the maximum sounding 
we obtained anywhere in the lake. If, disregarding the third series of soundings. 
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which were taken tut* close to the western shore, we con tint- our attention to these 
two series alone, we find that the mean of 44 soundings for this lake is 1.6 m. In 
the Kuin-kol we obtained a mean depth of i.« at.; but if we make allowance also 
for the areas of the two lakes, then the salt lake is the shallower 

According to my areometer, the salinity of the water at Cutup XXXII was 
j,m. Hut the value of the reading is to this extent impaired, that the fresh water 
from the river unquestionably reaches that lar, so that here near tile western shore 
the salinity was a good deal less than in the middle of the lake. 

On the north of Camp XXXII the shore-tine swung out into the Lake, and 
there too there were sand-hills thinly clothed with grass, and containing amongst 
them one large and two small pools. 

August 24th. From the last camp we sounded a line that ran at first towards 
the south-south-east and then towards the south-west to the mouth or the river. 
Along this line the depths obtained were — 0.51, 0.7s, 0.97, 1.0*, ToS, 0,97,0,90,0.41. 

0-71, 0.S1, and o.&» in. We were barely a kilometer from our starting-] h uni when 

the movement of the river made itself distinctly felt in the shape of a heightening 
of the level, which formed a slight concentric wave across the calm mirror-like sur¬ 
face of the lake. Quite close to the mouth of tile river the velocity amounted to 
o-s3 m* in the second, and at the left or northern horn of the river-mouth to o.ja 

m. Thence the river water spread itself out fan-like across the lake, though princi¬ 

pally towards the north-east, this direction being dictated by the shape and orienta¬ 
tion of the last basin in tbe estuary and by the slight projection of the horn at 
the north side of the river-mouth. The distance between the two horns of the estu¬ 
ary amounted to 330 m„ and along this line we measured from north-west to south¬ 
east depths oi 0-70, 0.S6, 0-93, i .13, 1 .19. o.j6, and 0.15 m. just outside this line we 
observed a semicircular gravel bank, convex to the east, everywhere about half a 
meter below the surface; but in the mill die, where the current ran strongest, there 
was a trough 7 m - broad anil 2,56 in. dee]), this s|)Ot being dctjitr than any other 
in the lake. Within the horns of the estuary there is thus a basin, or if voiulike 
an expansion of the lowest part of the river. At the south-east angle of this basin 
there is a deep but shallow bay, formed by a peninsula projecting towards the north¬ 
east. Between its northern extremity and the northern bank the river is narrow, and 
Hows with a lively current. There is also another basin or expansion west of this narrow 
fluvial passage. The river appeared to come from the N. 77' \Y.„ where we ob¬ 
served an opening between the banks, while a little farther west lies the freshwater 
lake from w hich the river issui-s. In both these basins, as well as outside the estuary 
we saw the fresh water conmingling with the salt, and giving rise to flocculent intru¬ 
sions and streaks as in sugared water. Both waters were as bright as crystal: In the 
narrow passage, even at a depth of 3,34 m„ the bottom was perfectly dear and distinct. 
The upper lake thus serves as a filtering reservoir, in which the thick, muddy glacier 
rivers deposit their sediment. From this we may infer, that the upper lake is pretty 
large and deep, but that it will in process of time be filled up fay the solid material 
which is thus deposited in it- 

It is interesting to observe that this salt lake lies at an altitude of only 4766 
m., and consequently in what is relatively an unusually deep depression for this part 
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of libet Gnu would have to travel a considerable distance to the north as well 
as to the south in order to reach another point that lies as low as this. 



3 xo 40 50 ji *9 9 V 

— II 1 *4 4 *9 6 1 


Breadth = 58 m. L'nmj. XXXW. Aug. 

At the place where we measured the river, the left bank makes, as the ac¬ 
companying profile shows, a decidedly steep terrace, about 2 m. high, white the 
right bank is formed of the flat and narrow peninsula 1 have just mentioned, its 
surface being barren and strewn with gravel. Here the river had a breadth of 5® m ” 
maximum depth was 3.540 m., its mean depth 2.051 m., its mean velocity 0.3634 ni,. and it* 
volume 43.25 cub.ill- in die second. Owing to the perfectly regular shape of the river-bed 



the velocity decreased fair!) uniformly with the depth. On the surface the current was 
lively. 0.744 tn. on the average, with a maximum of o.$4& m At a depth of o.so m. the 
mtran velocity was 0.406 m.. and the maximum velocity 0.716 m.: at 1.35 tn. the mean was 
o.,ij m. and the maximum 0.371: at 1.75 m. the mean was 0.065 m. and the maximum 0,113 
in. Thus at the depth of 1.35 in. the mean velocity was only one-sixth of what it was at 
the surface. A counter-current flowed at the bottom close under the left or northern 
bank, and it is not improbable that there exists another counter-current in the dee|iest 
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part of the river; but unfortunately I was unable to satisfy myself of this, for the 
current ran too strong for the thin tent-spars which I used (luring nothing better) 
for sinking the velocity-instrument. If there really does exist a second counter-cur- 
rent at the bottom, it will of course affect the figures I have given above, and the 
volume will be less than [ have calculated it. But as a matter of fact the 
only countercurrent we actually observed was that dose to the left bank. And yet 
there must of necessity exist a counter-current along the bottom, for the maximum 
depth of the lake amounts to 2.57 m. or, if we count the estuary as belonging to 
the lake, to 2.5c, m. f while the actual river itself reaches a depth of 3.$* m. The 
salt water therefore in consequence of its weight is forced up against the freshwater 
stream, and driven in between its lowest layer ami the bottom of the river. All the same 
the under-current of salt water cannot ascend higher than to a {joint at which the depth 
is slightly Jess than the depth of the lake, and at which consequently all the fresh 
water flows eastwards unchecked over a ledge or threshold, anti this at the same 
time prevents the under-current from continuing towards the west Upon reaching 
this ledge the salt w ater becomes mingled with die fresh, and Is forced to turn an I 
flow back on the surface towards the east, in the way shown in the accompanying 
sketch (fig. £2). That the fresh and the salt water really do intermingle in the narrow 
passage which we measured is perfectly evident from the fact, that the water at that 
point is already salt, for the areometer gave there die reading 1.0^. But in the 
outer basin immediately below the place where we got this reading the salinity was 
1,051. and at Camp XXXII it was 1and no doubt it continues to increase to¬ 
wards the east. The deepest point between tile two horns of die estuary was only 
1.19 m., but even there there w r as a powerful under-current of salt water. At the 
narrow* passage where we took our measurements the fresh water had however al¬ 
ready begun to assume die upper hand. The Crustaceans and other small aquatic 
creatures which drifted with die current down from the freshwater lake were: all dead 
even before reaching the narrow* passage. The two basins may be regarded as a 
transitional stage between the freshwater lake and the saltwater lake. In them the 
salinity is already so great that all traces of both animal and plant life are absent; the 
hard, sandy, gravelly bottom is completely bare. 



Fig. S2. 


My plans did not admit of any stay at this spot, but I hasten to add that it 
would be well worth while to spend a couple of weeks beside this interesting pair 
of lakes, and 1 recommend the task of examining them to the future traveller in that 
region. I am unable therefore to state how far up the salt water penetrates, nor 
can l say whether or no the two large lakes are linked together by a series of smal¬ 
ler ones If that is the case, then the latter lake will decrease in salinity from east to 
west. We saw however quite distinctly the spacious expanse of the upper lake, which 
likewise stretches from east to west. The distance between the two lakes did not 
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appear to be more than a few kilometers* The difference of level between them is 
wonderfully little. The velocity of o.&n> m. in the second prevailed for only a very 
short distance in the narrow passage; above and below it the velocity was slight 
And the same thing was no doubt true of the rest of the way up to the upper lake. 
I dare say the difference of level slid not at that time exceed a couple of decimeters. 

The upper lake is fed by the voluminous glacier brooks that flow down from 
die glaciated mass V, that is to say the whole of the region round about our two 
Camps XKVlll and XXIX. The large stream into which these brooks gather enters 
the lake on the north. Streams of thaw-water from other snowy mountains, which 
w r e saw to the west of that glaciated mass* likewise eventually make their way down 
into the same lake, and I have no doubt it also receives another considerable river 
from the west. On the other hand it does not appear to receive any noteworthy 
affluent from the south. All this water gathers into die stream that enters the salt 
lake, this being the deepest depression and collecting basin of the entire region. 
How large this self-contained basin of Internal drainage is, it is impossible to say; 
but probably it is one of the largest in Tibet. The river at any rate was the largest 
1 measured during that excursion, and indeed it was only exceeded in size by one 
other river out of all those that l subsequently crossed over in l ibel proper. 



Fig. Sj. s.m: across. 


We might infer priori that the area of the salt lake is great, when we know 
that its mean depth is only 1.6 m., and that it at the same time receives 43 cub,m. 
per second. Moreover it may safely be assumed that this is not the only inflow into 
the lake; for even though we did not see any conspicuous snow-field towards the 
cast* nevertheless all the thaw-water in that direction must flow down into a main 
stream, which traverses the eastward continuation of the latitudinal valley, and it too 
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must make its way into the salt lake, for it lies, as I have already said, lower than 
any other lake in this part of Tibet- The trip t made across the lake is far from being 
sufficient to determine its area; but estimating it at no sq. km., and taking til- 
mean depth at t.s m., this gives as a cubical capacity of 176,000.000 cuh.m. If 
die river contributes, as it was doing then, 5.715.200 cub.m. in 24 hours, it would 
take 47 days to fill the lake, and the time would 1>e shortened in proportion to the 
quantum contributed by die eastern stream, anti any others that may enter the lake 
at other parts. If therefore the lake is to remain at the same level, then at least 
some 4,000,000 cubic meters of water must evaporate every day. In new of this 
active circulation, it is only natural that the salinity should be considerable, and it 
will go on increasing year after year. 



Fig. S4- WATER FLOWING PROM DEEP RIVER INTO SHALLOW 


The I>eculiar character of the lake indicates however that the whole of its water 
evaporates every year, so that in the spring all that remains must be the salt crust, 
though it does no doubt contain a few scattered pools of salt water. Since the lake 
requires an influx of 43 cub.m. per second to maintain its level unchanged, it would, 
if its inflow were to be cut off. dry up in a month and a half. The upper lake is 
fed entirely by glacier streams and rain. Both these sources of supply are sealed 
during the winter; and even if there is any precipitation at that season, it lies in 
the form of snow, and evaporates on clear days, or else goes to swell the earliest 
torrents of spring. At all events the upper lake derives no increment from per¬ 
ennial springs, or if it does the amount is infinitesimally small. The lake does, 
it is true, act as a regulator of its emissary, so diat once a certain equilibrium 
is attained, diis will remain pretty constant all the summer; but in the winter the 
volume must gradually approach a minimum, which may perhaps be equivalent to 
nit. That Lhis must be so is easy to prove; for if we suppose both lakes to be of 
the same size, and if the lower lake becomes filled in 47 days, the upper lake would 
in that same period lose a volume of water equivalent to a layer 1.6 m. deep. But 
it is also to be remembered that the upper lake is in its turn also exjwsed to eva¬ 
poration, and that both lakes need only drop t,i 9 m„ tile measure of the deepest 
spot between die horns of the river estuary, for the connection between them to be 
severed. Meanwhile the upper lake, whilst it is being continuously fed. though at 
varying rates in consequence of the changeable weather, maintains during the "sum¬ 
mer at the same time, by means of its regulative influence, a steady and constant 
flow in ^ efferent stream, Even in the autumn, when the supply of water from 
die glaciers diminishes, and finally ceases altogether, the lower lake will always drop 
at a quicker rate than die upper lake, for while the latter then becomes frozen over, 
the salt lake always remains open, anti so its evaporation goes on uninterruptedly 
The presence or freshwater fauna in the upper lake proves that the salt water never 
under any circumstances penetrates into its basin. 
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Tin* relief also of the salt lake indicates that the whole of it evaporates every 
year, the salt becoming crystallised on its bottom. In the north, where the lake is 
shallowest, the water-line will slowly retire from tile base of the hills: and the island 
and the little archipelago will become connected permanently with the shore. The 
water will remain longest in the south, where the depth is greatest, and will there 
assume the shape of a long, narrow strip. As this process is repeated annually, the 
effect of the crystal lisa lion of the satl is, in the course of the centuries, to fill up 
the lake-basin more and more. It is only in this way that we can explain the fact, 
that for several score square kilometers the saline crust is almost as smooth and 
level as the surface of a mill-pond. The greater variation in the depth along the 
southern shore may possibly point to the actual continuance of water in that locality 
during the winter, and suggests that this Ls augmented, though it will be to only 
an extremely smalt extent, from the upper lake. The more the lake shrinks, the 
larger is the quantity of salt deposited, because the limit of saturation becomes mure 
and more exceeded. Hence the thickness of die salt deposit increases steadily 
from north to south. In the spring, when the tallow is increased in proportion as 
the snow and the glaciers melt at an accelerated rate, and tile rain begins to fall, 
does the lake swell again, its northern shoredine advances once more towards the 
north, passing the island, until finally it reaches the base of the hills, and the salt 
that lias I leeu concentrated during the preceding winter is once more gradually covered 
with water. The water that manages to survive the winter in the southern part ot 
the lake becomes at the same time charged with salt; but when the spring freshets 
grow stronger and their supply more copious, this water becomes intermingled with 
larger anti larger quantities of fresh water, and so die point of saturation is departed from, 
at any rate for a time. But since the salt crust is covered during the summer, anti the 
temperature of the covering water is, as we have seen, raised to 17°, it is pretty certain 
that some portion or the crystallized salt will be again dissolved; though, when the fol¬ 
lowing winter comes, it will once more be concentrated. Simultaneously with this 
its quantity and thickness are being continually increased by the salts in solution, 
which are brought down by the rivers and brooks from every part of the self- 
contained drainage area. Were one in a position to visit this lake in winter, one 
would probably be able to confirm, not only the correctness of the inferences I have 
drawn, but also the fact that the d epos it of salt, which for centuries has been ac¬ 
cumulating in the central parts of die lake, has already attained to a great thick¬ 
ness. anti that we have here going on before our very eyes the lithogenetic process 
of the formation of rock-salt. All the salts which are set free throughout the whole 
of that drainage basin by the agency of water must eventually find their way down 
Into this lake and reservoir, which is indeed being steadily filled up by them. The 
corrugations anti ribbings which 1 have already mentioned as diversifying the surface 
of the satt crust also appear to indicate that the lake* dries up, giving rise to changes 
in the consistency of the salt-crust. 

If now' we suppose, that, white the inflow remains constant, the deposit of salt 
at the bottom of the lake rises higher and higher, then (he area of die lake ought 
to increase ami its level to rise in proportion to llit: area and level of the upper 
lake; but if the area increases, so too will the evaporation. W hen finally the basin 
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is quite filled up with salt, and even to some extent also with sand and mud 
these being introduced by the other streams from the east — then it will be the turn 
of the upper lake to become salt. But since we know, independent!} of this, lltat 
ail the lakes of Tibet are decreasing In consequence of climatic changes, it is to be 
supposed that there is also a secular diminution of the inflow into the upper of these 
two lakes, the consequence being that there is also a diminished flow between it 
and the lower lake. Hence the probable goal towards which the hydrographical 
circulation of this basin is tending is, that the inflow from the upper lake w ill some 
day cease entirely, and that it will then enter Ufion the same stadium which the 
lower lake is now passing through; while at the same time the latter will lie con¬ 
verted into a dr}’ salt pan, which, through the agency of the wind and die con¬ 
tinued weathering, will become covered with soft, loose matter, and possibly also 
with dunes. Yet a considerable period must elapse before that stadium will liegin, 
for at present there is still a pretty copious discharge from the upper lake. 



If now, as I have supjxised, the salt lake for the most part disappears during 
the winter, then, even before this happens or rather as soon as the lake level has 
dropped 1,19 m., the shallow threshold between the horns of the estuary will lie laid 
bare: yet not entirely so, for the water will still continue to flow through the trough 
in the middle of the passage, although in diminishing quantity as the winter advan¬ 
ces. At the same time it is of course impossible for the salt water to penetrate 
into the two basins, which consequently get rid or their salt water, until in the end 
they probably become fresh. It is not improbable that all inflow into the lower 
lake ceases entirely owing to the water freezing in the shallower parts of the narrow 
passage. 

In some respects these twin lakes and their basin bear a certain resemblance 
to the basin ot Kum-kul: that is to say there exists a certain symmetry between 
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than, lit tilt; Kum-kol there are also two lakes — the upper one. containing fresh 
water, semis an emissary to the lower lake, the terminal basin of the system, which 
is consequently salt. The Kum-kol lakes lie quite dose to the foot of a mountain- 
range, from which they do not receive any noteworthy influx almost the whole of 
their supply coming from the opposite or southern mountains. Precisely the same 
thing is true of this new pair of takes which I discovered due south of the Kum- 
ko! lakes: they too lie close to the foot of a mountain-chain, but at a great dis¬ 
tance from its vis-h-vis. From the former they receive no influx; it ah comes from 
the latter. The spring brooks in the Kum-kol basin flow towards die west, and 
after they have converged into one stream, this flows towards the north. I he 



Fig. 86. OL'k Last living MtoviNDEK. 

stream of the new twin-takes flows at first towards the cast or south-east, and after¬ 
wards towards the south. Again, In the former basin the deej>est depression lies in 
its northern part: in the latter In its southern. The two basins arc separated by a 
swelling of the highland, namely the parallel ranges of the Arka-tagh* The northern 
basin is the more pronounced, and gathers up the precipitation from several parallel 
ranges. The southern basin is separated from the true main range of the Arka-tagh 
by a couple of other latitudinal valleys, each with self-contained basins, and it 
gathers its water oft" one chain only. In the northern basin the deepest part of iLs 
long east-west depression occurs towards the western end. that is to sav the salt 
lake lies west of the freshwater lake; in the southern basin the relations are reversed, 
and the salt lake lies east of the freshwater lake. This however has little to do with 
the general hypsometrical architecture of die highland region; it is simply an acci¬ 
dental characteristic of die morphology 1 of the two basins. In a word, the deepest 
part of the northern basin lies in its north-western part, and the deepest part of the 
southern basin in its south-eastern part. 
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But there exist also great differences between the same two basins. ()ne difference 
is tltat in the northern basin the salt lake is much deeper than the freshwater lake, 
and its maximum depth is ten times greater than the maximum depth of the salt 
lake in the southern basin. In the latter it is undoubtedly the freshwater lake which 
is the decider. Moreover the two salt lakes are at very different stages of develop¬ 
ment The northern, Ajagh-kum-kSl, is a large lake, and its area and level cer¬ 
tainly change but little during the course of the year, while its water is a long way 
from being fully impregnated with salt; hence it is only under certain socially favour¬ 
able circumstances that concentrated salt deposits are found around its shores, u, g. 
in the shallow lagoons that are at times cut off from the lake. But we have seen 
that the southern lake has advanced much nearer to that stage in its existence 
in which It will have ceased to act as a salt reservoir, because its basin will 
be entirely filled up with crystallized salt* The function which this peculiar salt 
lake performs in relation to its freshwater twin bears no little resemblance to the 
function which the vast lagoon of Kara-bughas or Adschi-darja (the Hitter Seal exer¬ 
cises in relation to the Caspian Sea* Fresh water Rows constantly into the lagoon 
through a narrow opening, the Kara-bughas Sound, situated between two flat, natural 
pier-like arms, and as the lagoon is surrounded on every side by arid deserts, it is 
consequently exposed to a very active evaporation. Thus lagoon anti salt-collecting 
basin is extraordinarily shallow in relation to the vaster area of die great sea which 
feeds it, l he comparison halts however in consequence of the dispropordonatelv 
great difference in the dimensions of the two basins. The Kara-bughas exerts no 
influence ujjon the salinity of the Caspian Sea, which is certainly increasing, because 
the evaporation exceeds the inflow, causing the sea to shrink in area. Our salt-lake 
however acts upon the freshwater lake like a distilling apparatus, extracting from it 
its salt; and the thoroughness with which it does this must be great, because of the 
small area of the freshwater lake coupled with the copious volumes of fresh water 
that flow into it. I hus, even though we might with some show of reason compare 
the salt lake with the Kara-bughas, it would nevertheless be absurd to compare the 
freshwater lake with the Caspian fica, 1 shall however return to this matter, to other 
geographical homologies that exist, and to a comparison between this basin ant! its 
neighbours, when I proceed to deal with the general resume of tin.* hypsometrical 
and morphological relations or tin Tibetan highlands- All that I will add here is. 
that in those parts of it which 1 visited I nowhere found hard rock, nothing but 
sand and soft yellow* soil. As rocks approach nowhere quite close to the shore, it 
may 5 e assurned that the same circumstances prevail throughout, or in other words, 
that these lakes have been formed amongst the extremely findy pulverised, disintegrated 
materials which during countless centuries have been at work filling up this "basin: 
the basin itself having originated when the mountain-ranges to north and south of 
it, which are now for the greatest part planed away, formed gigantic folds of the 
earths crust, folds which are far better preserved on the north and on the south, 
i* e. in the peripheral parts of the Tibetan protuberance; in fact so far is this the 
case that in the south they still support die loftiest peaks that exist on the face of 
the earth. Now the range which borders our twin-lakes on the south is, as we shall 
see in our next day’s march, ridiculously unimportant, with regard to both height 
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ant! breadth; in fact it is hardly worthy of being called the ruins of a mountain- 
range- Certainly it cannot in any way compare with the range that borders the 
northern basin on the north, that is to say with the imposing anti rugged chain of 
the Kalta-alaghan. 

During the last four days a distinct change had taken place in the weather. 
The wind blew predominantly from the east and the downfall was sen- much less than 
before. The reason of this is that our basin forms a relatively low-lying portion of 
eastern Tibet, anti the circumjacent mountains intercept the precipitation. On the 
afternoon of die 24th August we had a violent squall from the north-east, with 
thunder and lightning, and the rain continued, although less violently, even after the 
wind had veered round to the east, and was blowing with a velocity of 13 m. in 
die second. Were the rainfall not so evenly distributed as it actually is. this high¬ 
land region would present all the necessary conditions for the origination ol a drift- 
sand area. In every’ direction there exist completely disintegrated or ruined mountain- 
ranges, in every direction the ground is covered with the fine!)' comminuted material 
they have yielded, which, were it but dry’ enough, would be inevitably seized upon 
by the wind. and. after having been duly sifted and sorted, would be converted by 
it into dunes. Such vegetation as exists Is so very insignificant, that Sts retarding 
effect upon the wind's activity would be infinitesimal Seeing then that dunes are 
so rare — apart from those of Kum-kol we only saw minimal dune formations in 
two or three other places — we must turn to the precipitation to ascertain die cause 
of this. A downfall of rain or snow, intrinsically unimportant, is quite sufficient to 
prevent completed dunes from moving, am! also to check the origination of dunes 
tn places where nevertheless all the other necessary conditions are already present. 
On the Tibetan Highland the precipitation is more than sufficient to create the requisite 
check, and the formation of the large dunes which do exist in the Kum-kol basin 
must be due to quite special circumstances, such as a more distinctly periodical rain¬ 
fall with intervening periods of drought. A region such as that which we travelled 
across from the Arka-tagh offers an insurmountable barrier to the removal of tin- 
sand which already exists there. As we have seen, not only is die surface moist, 
but the moist condition certainly penetrates to a considerable depth. During the 
summer scarce a day passes without downfall of some kind, so tiuit tile surface of 
the ground is kept constantly moist, while at the same time vast quantities of water 
search their way vertically into it. We have also supposed, that the rainfall during 
the winter is but slight, at all events incomparably scanty as compared with the 
summer rainfall Will not the ground then dry 4 , so that its light and volatile material 
will fall a ready prey to the wind, which in winter would seem to he more violent and 
more constant than it is in the summer : No, that does not happen, for late in the 
autumn the saturated soil freezes and turns as hard as stone, so that when struck 
by an iron bar the white splinters fly like ice, and thus it effectually renders all 
wind-transportation irtqjossible. We shall indeed come across dunes once or twice 
in the sequel, but both in respect of altitude and of extent they are extremely un¬ 
important. Broadly speaking, it may be said that the origination of dunes in Tibet 
is rendered impossible by the precipitation. 



CHAPTER VIII. 


A TIBETAN LAKE-LAND. 


August 25th* Leaving the peninsula on the extremity of which our Camp 
XXXI1 1 stood, we passed between some small pools, heavily impregnated with salt, 
ami proceeded towards the south-south-east, ascending the gently rising hills which 
border the twin lakes on the south. From these hills Hat, softly rounded offshoots 



Fig, 87. H'6-STEftN part ur the lake, cookind north. 


run out towards the north-west. Between some of them small rivulets would appear 
to llow at times, making tor the upper Sake, yet so insignificant are they that it is 
doubtful whether they ever get down as far as that. Onlv a verv short distance after 
lording the river we came upon a few small pools, into which trickled some rivulets 
of perfectly fresh water issuing from springs. From the tops of the hills we were 
able to command a view of the connecting river and its expansions, which appeared 
to grow larger towards the west; we could also see the upper lake, but all alike 
were soon screened by the first heights we crossed over. 
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The grass here was thick and fresh, though too shorr. anti through it trickled 
from every direction a number of rivulets, which emptied into a larger jjooI. There 
was also a large quantity of yak-dung in this locality. Shortly after that we reached 
the culminating point of the hills, and thence beheld another self-contained basin, 
embracing a lake of no great size (fig. 87). The latitudinal valley in which this, basin 
is situated is exceptionally narrow. The western bonder-ridge of the basin apjjcared 
to be not very far away, because the stream that we saw Rowing down into the 
lake was not very deeply trenched. In the west too there were heights, anti the 
dividing ridge in that direction seemed to be higher than usual. The slopes of the 
hills were green with grass, and here there were several large herds of yaks grazing. 
But both they anti the country' were soon blotted out for us by a hail-storm, which 
continued without intermission for three hours. 

After fording the stream in the new j p. 

valley, we struck along the west shore of the —- 

lake, and consequently gradually inclined to die p g 8S 

south-east and east-south-east. The water in 

the lake, although not perfectly clear, was practically fresh, the slightly brackish 
taste it hail being quite evanescent. Here we found again the same small 
Crustaceans that we had observed in the freshwater lake of Kum-kol. AH along the 
western shore, and in part also along the southern, was a rim or braiding of grey 
withered grass still attached to its roots. For Tibet the grazing was excellent all 
round the lake. On the south the lake is entered by a scream of very uncommon 
shape. It is more like an elongated bay, now narrow, now expanded, but we soon 
made out that its water w as flow ing, though excessively slow r ly, towards the lake. 
Its upper part made a broad basin, into which gather die tiny rivulets that issue 
from springs in the adjacent hills on the south. On the lake there were large 
numbers of wild-geese. The absolute altitude of this take is 4790 m. 

South-west of die lake rises a ridge or mountain-spur with rounded outlines; 
it is built up of soft materials and is continued eastwards by another similar ridge, not 
very high. Between die two (lows the stream 1 have just alluded to; its upjier pari 
coincides with the deepest passage in die meridional glen that separates the two 
ridges one from the other, and affords an easy means of crossing die insignificant 
and defective parallel range from which diey jut out. To the east the country' is 
open. This latitudinal valley docs not appear to be of the same rank as those we 
have hitherto encountered; it seems to be merely a secondary depression. The cir¬ 
cumstance of its water being fresh rentiers it probable, that it cannot be regarded 
as the terminal basin in a self-contained drainage area. Still it possessed no visible 
outlet; but diere is, I dare say. an underground emissary, and in that case it will 
carry' off the surplus water into the large salt lake situated immediately to the 


north of it. 

The ledge or threshold of die meridional glen is extremely' flat anti level, and 
dotted over with numbers of pools. Thence we saw to the south-west a glaciated 
mountain-mass and to the west-south-west a black jagged mountain with siiow t on 
its highest summits. We pitched Camp XXXIV (ait 4S05 m.) immediately north of 
a little brook that flowed to the east; the grass still continued to be good. 
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That day we only saw hard rock twice, and it barely projected aln>ve the ground, 
which consisted of soft disintegrated material. The rock was black crystalline schist, 
belonging to a ridge south-west of the lake, anti dipping 56’ towards the S. 50" £. 
and 54 s towards, the S, 60 8 E. All the gravel we saw consisted of the same material. 

During die two following afternoons and evenings it rained with extraordinary 
smartness, so that by the 27th August the ground in the bare, barren places was 
again soft and miry. As a rule however it still continued to be grassy, and conse¬ 
quently bore us. The rain caused the brook south of our camp to swell, and its 
water turned a muddy red colour, it was 17 m. broad, had a mean velocity of 
0.3 m„ a mean depth of 0.4 m. and a maximum depth of 0,6 m., and a volume of 
i cuh.m. in the second. It appeared to issue from the mountain-group G 1 , which 
rose to the 5 , 70° W. So far as we were able to see for the hills, the brook 
continued on towards the east, and it hardly seems possible that it can be connected 
with the two rather large pools which lie to the south of it. or can even touch 
them, because they are of a bright blue colour, whereas the stream was, as 1 have 
said, muddy, Probably the brook makes its way to the next salt lake to the south. 
Tire more westerly pool of the two is entered by a small brook from that same 
direction, and apparently it continues as far as the eastern pool. 

South of these two pools the country again rises to a low swelling, from the 
top of which we obtained as usual a view of the next salt lake, inclosed between 
two series of low heights. Those on the south-east were so low. that we caught 
glimpses of yet other sheets of water gleaming beyond them. But on die sou tlx of 
them was a pretty considerable mountain-range, forming the boundary of the laker- 
basin on tliat side, Close to the shore we passed yet another large pooh likewise 
entered by a little brook from the west; its semi-transparent water had a tempera¬ 
ture of 20 1 .3, and yet the sun had not shown himself that day and the night had 
been frosty. Probably the pool is fed by relatively warm springs. At the point 
where we lorded it, its bed was completely sterile, but contained an abundance of 
the same small Crustaceans that we had already met with in several places before, 
and which are described in another part of this work.* Between the pool and the 
lake the ground is for the most part l*arren, being clothed with only a thin sprink¬ 
ling of moss. Otherwise it is strewn with gravel, and was often marshy. 

The western shore of this lake is more irregular than usual, being diversified 
by a couple of long capes, several small islands, and one large island of a curious 
annular form, and only just rising above the water. Strange to say tlx is lake, 
notwithstanding that it seems to mark a low depression in a fresh latitudinal valley, 
is not entered by any main stream from the west- Instead of that it is joined by 
several small rivulets from that direction, Probably the reason is that the country 
west of the lake does not possess an evenly distributed slope towards the east, but 
is on the whole horizontal, and is divided up into a mosaic of small basins, each 
containing a pool of the same kind as those which we I tad just left behind us, 

GriLss began to make its appearance again on the hills of the western shore, 
ami between the south-western comer of tire lake and an elongated poo] the grazing 
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was even good, This i>ool is entered by a freshwater stream, whereas the water 
in the lake k salt. 'The reading of the areometer was however only l^aii the sali¬ 
nity was therefore merely a trifle as compared with that in the large salt lake des¬ 
cribed in the last chapter. T"he reason of the difference between these two neigh¬ 
bouring lakes, both lif them situated in self-contained drainage-basins, may tie that, 
while the former is actually and absolutely a terminal basin, the bottom of which is 
impetmeably cemented with concentrated salt, and the only way the lake is able to 
discharge a single drop of water is through evaporation, the salt lake at Camp XXX\ 
(alt. 4854 m.) gets rid of its water, partly by evaporation, partly by means of a 
subterranean emissary. Hut since the amount which evaporates is greater than that 
which finds its way out through the emissary, the water that remains must in process 
of time assume. However slightly, a trace of salinity. 



Fig. 89, CAMH XXXV AS t< SHORE B ECHOS ON THE SAI.T-IAKE, 


Only once did we come across hard rock, anti that was immediately south of 
Camp XXXIV. namely a reddish grey sandstone, soft, powdery, anti greatly weathered, 
dipping at an angle of 82° towards die S. 15' E, 1 should have hesitated to call it 'hard' 
rock at all. were it not that all the country' round about was edged in anti seamed 
with very low ridges and swellings, all parallel to one another, Bcj ond that wc only 
saw loose blocks and gravelly debris, partly of a conglomerate, tartly of a hard, finely 
cry stalline, blue-black variety of rock. Otherwise the country' consists entirely of finely 
comminuted material. 

it i Jin, i* Ctntr*l Atia, ill ** 
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August -Stli. For a short distance we followed the western ami southern 
shores of the lake, close to which slant! small detached hills, thinly clothed with 
grass. In the narrow belt between them and the water-line stretches a chain of 
elongated lagoons, divided from the lake by merely a braiding of mud, about a 
meter across. These basins are excessively shallow, and barren, the water In them 
being slightly saline- The next ridge rises along the southern shore, bui It is really 
nothing but a series of flattened hills. These, which consist soJelv of coarse sand 
and line smooth gravel, are covered with a tltin sprinkling of grass and moss. Upon 
reaching a large collection of quite small pools we turned away from the lake and 
travelled along the western side of a large poo!, which stretches towards the south¬ 
east. In fact the pool ought perhaps to be regarded as a part of the lake itself, 
seeing that it is only separated from it by a low strip of mud. The pool or bay 
is very shallow; and so too is the entire lake, at any rate the greater part of it, for 
its colour is light green, an indication dial the bottom is not very iar down. On 
the west side ol the pool there are again low sandy lulls, more or less detached 
and with an abundance or grass. Immediately south of this pool came a number of 
others, all small, situated only about one or two meters above the level of the lake 
and entered by tiny rivulets; in these the water was perfectly fresh. Their Imme¬ 
diate environs are furrowed by a great number or watercourses, which however only 
cany water after rain. Here in consequence of the vegetation the ground is firmer, 
and the greater portion of the rainfall runs away on the surface. 
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From a stretch of small hills we now saw in the south a perfect labyrinth ol 
watery expanses. First we were forced by a bay to make a detour to the south- 
west: along its northern shore is a string of small pools, not more than 50 m. long, 
and extending east and west. Into the bay flowed a brook 16 in. broad anti about 
1 cub.in, in volume; its current was very muddy, and discoloured all the water in 
the bay. After that we continued southwards for a time, threading our way amom* 
an endless number of pools and across ground dial was partly marshy, partly hard 
gravel, until we were again stopped by a large, reddish muddy stream, flowing into 
the salt lake, or rather into a broad sound which connects the salt lake with a fresh¬ 
water lake immediately to the south of it. This new river at Camp XXXVI (alt 
4$47 nv ). like the river between Camps XXXII ami XXXIII. expands quite close to 
its mouth into two basins, the lower one being particularly large. The tipper basin 
is full of sand-banks, the water being there able to accomplish its labour of sedimenta¬ 
tion in undisturbed tranquillity. The larger basin was stained a reddish brown for a 
considerable distance out from the bank. 
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f )n L’^ih August 1 measured tin. river at the narrow passage between the two 
kasms. Its bottom consisted in part of soft mud, which refused to bear, in part of 
J&rd gravel, this last chiefly under the lc*tt bank. At r p,m. tlic water had a tem¬ 
perature Hit q. (i. Jhe breadth was jg.s m,; the mean depth, 0.7S7 m,; the mean 
velocity, o,itS<. m-f anti the volume, 30.9 cub.m. in the second, Thus this river too 
is of unusual dimensions, though it was evidently at that time swollen in consequence 
ut the heavy (all of hail and snow which took place on the day preceding. It was 
by no means easy to ford: at the point where I measured it the depth amounted to 
1m6 $ m - 3 tul accordingly it was there unfordable; but we managed to get across a 
little higher up between tin: sand-banks. 



Fig. 91. AT CAMP XXXVf, 


In the lower basin the water was quite fresh, so that the salt lake does 
not penetrate up as far as that. Here we jier rived vast numbers of wild-duck 
and wild-geese. Tile basin is surrounded by two peninsulas of peculiar shape: the 
northern one forms a long narrow cape projecting eastwards, and north of it lies the 
ha)- which 1 have mentioned before. North of the bay is a more blunted peninsula, 
also pointing east and rising into hills. This is the peninsula over the root of which 
we crossed, and which parted us from the salt lake, In the lower basin, which ap¬ 
proaches 2 m. in depth, die current almost entirely ceases, but it becomes distinctly 
perceptible again in the narrow passage that conveys the river-water to the sound 
between the two lakes. After fording the last-named, which generally is shallow and 
contains some small islands, we ascended, on the opposite mainland, a small height, 
from which we obtained a general view of this highly intricate locality', a locality in 
which water is more abundant than land, so that it would be impossible to explore 
it widiout a boat. When on the top of the height in question wc were surrounded 
on three sides by water, some of the sheets being really of considerable extent. 
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Northwards, immediately under our feet, lay the broad expanse of the salt lake, while 
the new freshwater lake stretched a long way to the east Between the two is a 
tong, narrow strip of land traversed by a couple of ridges. At the Foot of these, 
that is to say on the northern shore of the freshwater lake, the grazing was wonder¬ 
fully good, and there was any quantity of game. For instance, there were kiilnns 
and wild yaks, large numbers of hares, and in the distance we saw a fox. and at 
night heard die wolves howling, while wild-duck and wild-geese swarmed all round 
the shores of the lake. A small caravan might support itself here for some weeks: 
nor did I neglect the opportunity, for while the camels were given a rest at Camp 
XXXVI, I made a little excursion to see what this lake region was like. 

Our outlook hill stood on a peculiar, fantastically shaped peninsula, the out¬ 
lines of which we only thoroughly understood after another excursion. To the south 
was a bay of the freshwater lake, and beyond it a sort of long, narrow natural pier, 
low-lying and somewhat curving, that terminates in an island. Then, very nearly 
parallel with the shore of the bay, are two semicircular flattened ramparts or ndges 
of very regular formation, and consisting of gravel and coarse sand tightly packed 
together. On the western shore of the peninsula again there are two similar ram¬ 
parts at exactly the same elevation above the water as the first two, but in them¬ 
selves both lower and smaller. Ensconced between the first pair of ramparts are 
five elongated pools, the water in which was perfectly fresh; they lay about 2 in. 
above the level of die lake. The western pair of ramparts likewise embrace two 
elongated pools, both of pretty large size. Inside each of die inner ramparts there 
is a large shallow sheet of water. On die peninsula again there are several other 
pools, though these are in no way connected with die ramparts. 



That these ramparts mark older beach-lincs (fig. 92) of the lake admits of no 
doubt, so that the lake is obviously shrinking. In both cases alike the rampart next die 
lake is lower than the outer one, which was formed when the lake rose to a higher 
level. I’he narrow depression between each pair of ramparts is especially suited to 
serve as a reservoir, and its bottom must be cemented with fine mud and clay, 
which does not allow the water that gathers in it after rain, or that from small 
springs, to percolate into the ground and so escape. As for the lake itself, it lies 
due south of the salt lake, and the water it contains is perfectly fresh and tolerably 
limpid, and after having received the river, with its 30 cub.m. in the second, it 
empties itself into die salt lake through the sound already alluded to. 

On August 30th we started on the little reconnoitring excursion. After cros¬ 
sing the month of the river, a matter of some difficulty even with the help of the 
boat, we steered towards the east-south-east, across the narrow sstalb of the pecu¬ 
liarly shaped peninsula, having water on both sides of us, on the left the lower basin 
of the river ami on the right a bay of the freshwater lake, entirely filled with islands, 
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peninsulas, anti mud deposits. Immediately above the place where we forded it the 
river divides into two arms, and of these the arm on the right enters the bay just 
named. Its bed, which is choked with extensive alluvial deposits of a reddish brown 
colour, contained only a few small sheets of water, though there were indications 
that it had recently conveyed a flood of noteworthy dimensions. Alter heavy rains 
this watercourse will probably carry 50 to Go cub.m. or more in the second. And 
when this right arm contains water, the peninsula on which we then were becomes 
converted into an Island, which is likewise studded with a number of tiny pools. 



Fig, 93, VERTICAL SECTION OP ISTHMUS 


The caravan now crossed over the sound between the tw r o lakes at its nar¬ 
rowest part, being helped by the boat. The breadth there amounted to Ga m., the 
maximum depth being 3' 1 m. The bottom consisted of soft mud. North-east of 
the sound are several flat, grass-grown mud Islands, and these are separated from 
our large peninsula by a stretch of water only a to 3 dm. deep and covering a hard 
bottom that bore: but the sound between its eastern end and the opposite peninsula 
was 2 to 3 m. deep. Owing to a stiff westerly gale and the waves on die take, 
there was scarce any perceptible current in the sound; yet there was a current, be¬ 
cause not only was the water perfectly fresh, and consequently must have come Irorn 
the freshwater lake, but we found it to be so when we measured it on a later oc¬ 
casion. 

The right or east bank of the sound is formed by a small secondary penin¬ 
sula projecting from the larger one, which we had previously examined. Its * stalk* 
is however so low and so narrow that a very slight rise of the water-level w T onld 
suffice to convert it also into an island. Then we threaded our way through a 
number of pools and between two low hills towards the north-east, to the outlook 
hill which 1 have already mentioned, then between it and the rounded bay, and then fol¬ 
lowed the shore of the freshwater lake to the east, having quite dose on our left 
hand Lhe ridge which forms the backbone of the narrow tongue of land separating 
the two lakes, both the shore and the slopes of the hills adjacent, on which the 
grazing was in general good, are braided by regular tracks made by the kulans 
and wild yaks. Of the latter we saw eleven big black animals at the place where 
we subsequently encamped. The shore-line here is very ragged anti broken, and 
lined by numerous small lagooas, merely separated from the lake by low, narrow 
spjrts of sand. These lagoons are fed by small rivulets from the mountains or by 
springs which gush out at their foot. 'Hieir waters literally- swarmed with wild-geese. 
The lower slopes of the mountains were frequently marshy and water-logged. 

Soon however this flat strip of shore came to an end, for the mountain-range 
approaches dose to the lake, its craggy walls plunging in many places sheer into the 
water; indeed in some places they actually overhang it (flg. 93), Upon coming to the 
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first of these places we had no choke except to climb up over the top of the 
mountains, which are not more titan 50 m. in relative altitude. Then for a consi¬ 
derable distance the freshwater lake was hidden from as by the crest oi the range. 
In two or three places the water-divide between the two lakes thus lay on the south 
of our route, while on the north a little brook flows down a broad cauldron-shaped 
valley with good grass. This brook enters the salt lake, the only lake within sight 
from that point, namely the point where the strip of land between the two lakes is 
the narrowest. Alongside the salt-lake there is also a ridge, but it is flatter and 
more rounded, and does not consist of hard rock. Between tin- two ridges lie a 
couple of small self-contained basins embracing pools. 



Fig. 94, cash 1 xxx vjj. 


\\ k math: our way down to the shore of the freshwater lake over a very low 
swelling or divide, the slope being scored by tiny rivulets, and the lake beset by a 
number of lagoons. Beside one of these rivulets we made Camp XXXV11, there 
being any quantity of yak-dung for fuel. 

The little range consists of a hard close-grained rock with an undecided dip 
— it appeared 10 be if towards the N. 30 s W., though the faces of the strata 
cropped out towards the south, so that just in that place die range is very steep. 
It has however a long slope towards the north. As the southern shore of the lake 
is bordered by a leveller, undulating country, the inference suggests itself, that the 
greatest depth will be found in its northern part. 

August 31st. Continuing towards the east, we had to keep half a kilometer 
away from the shore, on die lower slopes of the hills, for the strip next the water 
was marshy and boggy. On the way we passed a number of small water-channels, 
all of which, strange to say. contained water, although they only had their origins 
in the low rounded range on our left. The shore-line is all along indented bj an 
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endless string of lagoons. Hurt; and there are small islets, or long anti extremely 
narrow spits of land lying parallel with the shore. In the S. 68* W. rose a gigantic 
snowy mass; in the S. 14 7 E, a similar smaller mass. Both were a very long way 
from the southern shore of the lake, but as the sky was clear and free from clouds, 
they both stood out sharply and distinctly. 



Fig. o;, the same. 


Finally, swinging round in a wide curve to the south, the lake comes to an 
end. At the same time the ridge which we had hitherto had on our left likewise 
swings round with it, but then continues on towards the east along the northern side 
of another lake, which again contains fresh water, although it was then excep¬ 
tionally muddy, its transparency not exceeding to to 12 cm. The isthmus between 
the two lakes is at its narrowest not more than a couple of hundred meters across, 
and very' low. The ridge consists almost entirely of soft disintegrated material and 
descends by a long, gentle slope towards the shore. leaving an almost level strip 
close to the water’s edge. This lake too is joined by a countless mini her of tiny 
rivulets, some of which have cut pretty deep beds for themselves, though they are 
however generally marshy and boggy. For a considerable distance we crossed one of 
these deep torrents at every 200 meters. In the lake lies a crescentic island, the horns 

pointing towards the east. In the south-east of the lake, close to the southern 

shore, there appeared to be a second Island, though possibly it is a penins ula. 

Where the first-mentioned island occurs, the lake is contracted, and from that 
point the opposite or northern shore assumes the most fantastic and peculiar outline. 
It is cut by a number of brooks, the lowest parts of which run for considerable 

distances parallel with the shore before they finally turn and enter the lake, being 

separated from it in the meantime by steep, grass-grown hills of yellow earth, 4 to 5 m. 
high (tig. 96), Across the delta of each brook there is further a similar rampart, very' 
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sharply outlined, and the consequence is that the brook empties into a lagoon, to 
which die rampart serves as a dam. But as these ramparts only occur where the 
brooks enter die lake, it is pretty ev ident that they are connected with the capacity 
which each little stream possesses of depositing sediment (see fig, 97), The deltaic 
formation is here excessively common; it is seldom that a brook falls directly into 
the lake, without first traversing a lagoon. Tools exist also at a pretty considerable 
distance from the shore ami at an altitude of several meters above the surface of 
the lake; they owe their origin to natural springs, which gush out at the bases of 
the hills, making conchoid hollows in the ground where they emerge. These, when 
they reach leveller ground, make it marshy ami boggy. Some of these torrents 
have scooped out such deep beds for themselves that we were obliged to make 
detours round them, although they were frequently only one meter across. 

From this point the northern shore 
shoots away towards the north-east in 
almost a straight line, for this freshwater 
lake proved to be of very' great extent. 
Then for a space the ridge recedes farther 
from the lake, the shore being pretty level. 
Fig* Here we had a fresh type of shore for¬ 

mation, in that on the inner side of an 
exceedingly fiat and scarce noticeable ram¬ 
part Lhe countless little torrents give rise 
to a long strip of intermittent marsh, con¬ 
taining jkjoIs. At the points where they 
enter the marsh the several brooks split 
up into a great number of deltaic arms. 
But the lake being the ultimate destination 
of the water, thus latter every now and 
again cuts its w T &y through the rampart, 
forming a fresh della on the lake side of die 
rampart. Thus several of these torrents 
possess the peculiar property of forming 
each two deltas (fig. 99). Generally the 
ground is marshy and boggy, and tbe 
only line along which we were able to march with comfort was die flat ridge. 

Then the ridge once more approaches the shore, and even at one spot goes 
steeply down into the lake, so dial we had perforce to climb up to its crest, which 
is probably do to 70 m, above the level of the lake. Over on the other ride we 
made Camp XXXVIII, as usual beside a shore lagoon containing fresh water. Our camp 
was about to m. above the lake, the surface of which has an absolute altitude of 
4847 m. The water in the eastern end of die lake was tolerably clear anti con¬ 
tained an abundance of fish. The other representatives of the fauna were wild yaks 
and kulans, bares, marmots, anti > earth-rats». We also saw' bears on several occa¬ 
sions, and many of die marmots' burrows had been scratched out by bears in quest 
of the animals within. Here too there was a species of lizard that is very common 
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in Tibet. And the weather was so mild that we also satv flits and humble-bees, and 
even a few midges. 

At one point on die shore of die western lake there crops out a small portion 
of hard rock, consisting of a green, coarsely crystalline variety dipping 70 5 E.. greatly 
weathered and surrounded by gravel of black argillaceous schists. On die isthmus 
between die two lakes the same rock dips 56° towards the S. 35* W* Farther on 
beside the eastern lake there is a smaller outcrop of a hard violet-black variety of 
rock. The steep mountain-walls near the camp (see PI. 22) consisted of red conglo¬ 
merate, dipping fio° towards the S. 30° E. With these exceptions all the mountains and 
ridges in this neighbourhood consist of friable, disintegrated matter. O indicates our 
isolated, dominating mountain-group, which hail been within sight during the last two 
days; from this camp its direction was S. 33 E. 



Fig. 98. 


The nearest summit west of our camp afforded an excellent view of die sur¬ 
roundings. We saw how the lake narrows towards the north and terminates in a 
rounded bay, probably pretty shallow. Beyond that, and also forming its northern 
continuation, lies a large pool, completely cut off and fed by streams from die cir¬ 
cumjacent heights. A low isthmus parts it from the lake. The ridge which runs 
round the north-western corner of the lake appeared to continue beyond the pool, anti 
had a red tinge. From the heights north-west anti west-north-west ol our out¬ 
look die rivulets gather into a large brook, which enters a small bay cutting into a 
blunted sedimentary peninsula, with a couple of lagoons. On the opposite or eastern 
shore there is a very long and broken rampart of sediment. Some kilometers to the 
N. So° W. we saw the blue gleam of a sheet or water; this must have been the salt 
lake beside which we made Camp XXXV. 

On tile ESt September the caravan doubled 
the northern end of die lake. In that direction 
it contracts to a sharp, narrow bay, and is joined 
by several small brooks, though by no largo 
ones. The ground was everywhere firm, the 
grazing good, and the usual fuel abundant, fak¬ 
ing the little skiff, I myself paid a visit to the 
cliffs that in places overhang the hike, and some 
of the impending pieces looked as if they might 
come crashing down at any moment. The tipper 
part of die cliff-wall consists of red conglomerate, 
the base of red sandstone, dipping 72 towards the S. 85° E. All the mountains 
in the immediate vicinity appeared to consist of the same varieties of rock- Close 
in shore the lake was i'U to 2 tn. deep; and the abrasion terrace, which is littered 
with gravel and large blocks of stone, is 50 to 75 tn. broad. 

// tJi Jf H J™™/ in CiMrut Jsitj. III. 
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We took a line of soundings diagonally across the lake, that is towards die 
south-east, traversing it at its broadest part, 9,4 km. The maximum sounding along this 
line is probably the deepest place in the lake as a whole. Our soundings were 14.87. 
48.67. 45.90, 51-77, 20*53, 10.90, 5.87, and 1.95 m. As might be expected from the 
indications of the modelling of the adjacent country, the greatest depth thus lies under 
the northern shore. In fact, the sounding of 48.67 m. is the deepest 1 obtained in 
any Tibetan lake, although two or three others approached pretty dose to it. I luring 
the trip a furious storm blew from the north-west, accompanied by hail of extra¬ 
ordinary violence. In such a tempest the waves reach a not Inconsiderable height, 
at any rate high enough to make it perilous to be out amongst them in a fragile 
canvas skiff. But no sooner did the storm cease than the lake, owing to its small 
area, rapidly grew calm again. From its deepest part it shelves gradually up 
towards the southern shore, and at the point where we landed It was pretty shallow, 
the depth amounting to only 0.15 m. at a distance of 10 m. from the edge of the 
water. A lagoon there, which is protected by a Jong narrow rampart, was however 
1 m. deep. Within the rampart are several other shallower lagoons. The accom¬ 
panying sketches will show the difference between the northern shore at Camp XXXV 11 I 
(fig. IOO) and the southern shore at Camp XXXIX (fig, ioi). 



Frg* 101. 

September 2nd. The lake terminated near the spot where we were encamped, 
and the southern shore-line, after making a long loop full of lagoons, ramparts, and 
marginal pools, curves round to the west and so ends this relatively deep freshwater 
depression. Close to the camp we crossed over two or three small dry watercourses, 
which enter quite a small bay. Beyond them the surface assumes a peculiar form, 
difficult to travel over; it is soft and well grassed, but dotted all over with pit-like 
pools, containing fresh but slightly muddy water; the pits are distinctly marked, their 
sides being often vertical. They are in general little more tlian 50 m, in diameter. 
The ground itself assumes very curious outlines, forming cubes, terraces, ramparts, 
anti pits, die result no doubt of springs and infiltering water. 

Upon crossing over a brook, we found the ground cm the south side of it 
disagreeably boggy, as full of water as a sponge, and it continued so for practically 
the rest of the day. On the whole however die ground was level, and undulated in 
only the slightest degree; in fact it was mostly impossible to tell in which direction 
it sloped. 1 fence it is easy to understand the indecision of the surface water, am] 
why, instead of running off in brooks and streams, it gathers into pools. These we 
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saw glancing like mirrors by the hundred in whichever direction we looked. It Is 
only exceptionally that lwo of them are connected together by means of a tiny sound 
or a hollo v. with trencher oils boggy ground. Round the pools that are not steep- 
sided, the ground is excessively marshy, and we took very' good care not to ap¬ 
proach too dose to them. This flat country stretches between two main ranges of 
mountains, namely on the north that which runs along the north side of the two 
freshwater lakes, and appears to lie continued east by some tolerably low, rounded 
heights. The southern range, so far as we were able to see, likewise consists of 
rounded heights. Amongst its first foot-hills are an innumerable quantity of small 
pools, with beautifully clear water, r /a m. deep, and fed by springs; each was sur¬ 
rounded by a carpet of luscious green grass. On the south of them Is a depression 
containing some larger pools, from the eastern end of the largest of these, an 
oblong sheet of water, issues a small brook, flowing in a deep> narrow bed, and 
emptying itself into a smaller pool in the neighbourhood. Here again marshes and 
sheets of water abound in every direction. The country that we traversed during 
the rest of the day consisted of a chaos of pools, hills, and small brooks. We formed 
Camp XL {alt. 4920 m.) beside one of the larger brooks, w hich, after traversing 
several pools, falls into a lake that we saw to the north-east. This brook contained 
fish fry of the same species as that in the freshwater lakes. 

From that point the slopes of the mountains 
run up to the main range that I have mentioned. 

The latitudinal valley which stretches between tins 
range and its northern vis-h-Pts is unlike those we 
have already dealt with. For one thing it is consider¬ 
ably broader, forming in fact a gigantic wn/rtWike 
expansion. 'I he strike of the northern range is not 
so strictly due east and west as that of the preceding 
ranges, but it makes ail elbow pointing north, into 
which die eastern lake thrusts its north-going bay. Here too all die mountains are: 
red; more particularly is this true of the great isolated group O', which was mantled 
with some smaller snow-fields. e only saw hard rock in a single place, namely 
on the northern shore of the largest pool, where die red sandstone cropped out 
at 27 to the N". 35 J F, Gravelly debris of the same rock was quite common all 
'lay, especially in die vicinity of the hills. 



Fig, 10-, 



Fig. 103. 


i lie distinguishing characteristics of this entire region are the extraordinary 
abundance of water, and die (act dial it lorms, not running brooks, but stationary 
expanses or sheets. Very often these are arranged in chains or rows, and art; con¬ 
nected together eidier on the surface or by underground communications. It must not 
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bt supposed however, that they all he at anything like the same level; in fact their 
differences of elevation are generally obvious enough at a glance. In fig, io3> for 
instance, which represents four contiguous [tools, c lies at least t m. higher than a, 
while if and d stand at intermediate levels. ^ et tile distance between c and a is 
only 5 nt. These relations are especially noticeable in the spring-fed pools amongst 
de foothills, there they occur (see fig, 103) on successive steps, the water fre¬ 
quently dropping or running in a thin trickle from one miniature basin to die next 
below it. 

On the jrU September we started to return to the southern shore of the eastern 
lake, lea Wag the large pools on our right and keeping closer to the mountains, from 
which numerous small rivulets issue, while springs gush out in countless quantities. 
Ihr-Ne northern slopes again are excessively soft ami marshy: the horses sank 
in some 60 cm. as compared with 20 to 30 cm. elsewhere, anti often enough Itad 
much ado to draw their feet out of the tough, tenacious clayey mire. 



Fig, 104. 


. *^tter fording a larger brook that issues from a glen, we approached a true 
river flowing due north. This we accordingly followed all the way to the lake, its 
gravelly bottom being hard enough to bear us. Its volume may have amounted to 
10 to 15 cub.m., and strange to say the water was throughout perfectly dear, as 
though it were derived entirely' from springs or had passed through a clearing-basin. 
Nevertheless there were plain indications, that rain-water also collects into it some¬ 
times and that the river then swells very considerably. At this time however the 
flood was divided into several winding arms, bordered on the right by a distinctly 
eroded terrace, 3 m. high, which appeared to continue all the way down to the 
neighbourhood of the lake (fig. 104). On the left however there is no terraced bank 
but the ground slopes gently down to die actual bed of the stream. Vegetation was 
scanty, mostly thin mo* grass occurring but seldom in die vicinity of the river. On 
both sides the ground consisted of coarse sand intermingled with gravel, resting on a 
base of yellowish-red argillaceous sand, heavily charged with water. It was very 
seldom that tbs ground was firm enough to bear as comfortably'; it was generally 
marshy and difficult to ride over. “ ' 


1 he country abounded in game. We saw six or seven herds of orongo ante¬ 
lopes. each numbering about 20 individuals. Kuhns, either singly or in small 
troop*,, were in sight all day. f urther, wc observed one or two wild vaks. Insides 
marmots, earth-rats, ami signs of bears and wolves. 

It snowed and bailed all day without intermission, to the accompaniment of 
thunder and lightning, lhit the ground was so warm that the snow and hail all 
a» .. fell. After a .bright night. « had gw.1 wcuhar, and a d<J 'ty.il! 
o owing cay, with a stiff wind irom the north-north-west, which spoiled a lake 
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excursion that I had planned. Tlic winds out of the north quarters arc probably 
the driest; and yet on 1st September, during a similar north-north-west gale, we 
were visited by a leaden black hail-storm that came out of the west. 

Around our camp were Some [took and hills. The shore-]me along which we 
marched on the 4th September, though at a little distance away from it, was exces¬ 
sively jagged and irregular, forming capes, peninsulas, bays, islands, holms, lagoons, 
and pools, all in miniature. 'The surface sinks down imperceptibly towards the lake, 
which is so shallow in its southern part that a long way out the water is coloured 
a brownish red by the beat of the waves, w hereas towards the north it shone blue- 
green and limpid. Throughout the whole length of the lake the greatest depths 
undoubtedly occur dose to the northern, or rather the north-western, shore. 

The ground alongside the lake was horrible, one unbroken morass of soft ooze. 
In these high altitudes the earth appears to be attenuated like the air. At length 
we approached Lhe western end ot the lake, which is divided into three bays by two 
stretches ot hills, lhe northern bay we have already made acquaintance with; the 
middle one appeared to be the largest: the southern bay is entered by the river that 
connects the eastern with the western lake. [ his connecting sound is short and 
almost straight, ami full ot shallows and mud Islands, and appeared to be fordable 
in several places, Its water was muddier than I had Expected to find it. seeing that 
it Issues direct trom a clearing-basin. W ild-gecse swarmed in flocks of hundreds 
together ami wild-duck were plentiful ever)'where, while we also saw an occasional 
crow, royal eagle, and gull. On the right side of the sound rises one of the spurs 
of low hills, while the left side is flat and seamed with a countless number of tor¬ 
rents, some with water, others dry, and all surrounded with pools, which appear to 
be connected, at all events sometimes, with the sound, for two or three of them 
contained fish. \ et it is probable that what w r e from our low-lying position took 
to be separate brooks are in reality only deltaic arms, into w'hich the brooks and 
streams off the southern mountains divide upon reaching the flat land. Here too 
the ground consisted entirely of wet mud. brought down from the mountains by the 
streams. Sometimes this soft ground literally swayed underfoot, and undulated like 
waves beneath the weight of the caravan. 

At the sj>ot w here w e made Camp XU I the sound measured Ka m. in breadth, 
0.«i 7 m, in mean depth, 0.353 ni, in mean velocity, and had a volume of 19.9 cub.-m., 
or in round numbers 20 cub.m. in the second. Hy Tar the greatest portion of tills, 
volume is contributed by the river that wc followed down to the lake; at the point 
where we forded it. it had an estimated volume of 10 to 15 cub.m. The residue 
is derived from the innumerable rivulets which flow into it from every quarter. But 
probably a part of the flood of the principal river is lost before it reaches the lake. For 
some distance before coming to Camp XI. 1 we marched a little way back from the 
river; but 1 have no doubt, that, like the brooks which enter the emissary of the lake, 
it divides into a number of deltaic amis and pools, the consequence being to enlarge 
the evaporation area. If the river carries 12 cub.m. when it emerges from the 
lowest foot-hills, it is fair to assume that not more than to cub.m, fall directly into 
the lake, so that 2 cub.m. arc consumed in filling the pools and maintaining the 
ground in a moist condition, 
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W e had iIiils made die circuit of the eastern regions of this extraordinarily 
complicated self-contained hash, and ascertained that the greater part of the surface 
water finds its way into the eastern freshwater lake, and thence proceeds into the 
western freshwater lake, which I will now proceed to describe. The eastern lake 
lies close under the mountains that fence it in on the north. To judge from the great 
volume of the river that flows into this lake from the south, the distance to the 
crest or divide on the mountains that bound the basin on die south must be pretty 
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considerable. Hut to die south of the south-east corner of the lake we found a very 
Hat water-,I,vide, fro,,, which a brook flows down a smaller lake h, the north- 
cast. This notwithstanding, all the pods here - and their number must certainly 
rial into several thousands — form cad, its own little self-contained basin The 
shajie of the entire eastern basin is faithfully reflected in the shajm and hathy- 
metncal relations of the lake .csclf. Were the level of the lake to bl raise! , 0 

50 m„ the lake would still preserve on the whole the same shape that it ed.ihif 
now, although it would be several times larger. 1 lt b,fc> 
















CHAPTER IX. 


A DETOUR ROUND THE GREAT GLACIATED MOUNTAIN. 

September 5th. Iimncdiatcly below our camp the river was etitcred by a 
pretty broad stream, which however was shallow, and had an extremely sluggish 
flow. After that the river widens out into a funnel-like estuary, beset with numerous 
islets and mud-banks, overgrown with grass. Uj»on emerging from the estuary, we 



Fig. 107, THE WESTERN FRESHWATER LAKE. 


had the broadest part of the lake on our right, that is the north. The excursion 
which I now made across it towards the west-north-west was carried out tinder 
very unfavourable conditions; but the course we followed was in general nearer to 
the southern shore titan to the northern, and consequently the depth was but slight, 
nowhere as much as 3 m. Owing to die extraordinary flatness of the southern 
shore, we were scarce able to see it; the opposite or northern shore, on the con- 
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trary, stood out boldly and distinctly, especially so long; as the ridge behind it was 
strongly illumined by the sun. It was mv intention to take a series of soundings 
diagonally across the lake: but in this I was disappointed. Nevertheless it may 
pretty safely lie taken, that this lake, like its neighbour to the east, is deepest towards 
the north, where the mountains plunge steeply down into its water; though probably 
even there the depth does not exceed 15 to 20 m. t if we may judge by the colour 
of the water. All along the southern shore the water was thick and muddy, and 
of a reddish brown colour, though this did. It is true, shade away towards the north. 
All the saute there was no room here for the same beautiful blue-green, limpidity 
that we observed in the eastern lake. This discoloration of the water is of course 
caused partly by the muddy brooks which enter the lake, especially from the south, 
partly, and probably to the greatest extent, by the stormy weather of the last Jew 
days: for this lake, being, like most of those in Tibet, drawn out in the path of 
the prevailing winds, has its surface broken Into waves that reach down to the 
bottom, at all events over by far the greatest part of Its area. 



rig. 10&. THE SAME, 


The soundings 1 took run from east to west: — 0.7!, 0.76, 1.15, i.o, 1,90, 2. l4 , 
2.07, 2-18, 2.it, 2. jo, 2,13, 2.1ft, 2.67, 2.sj, 2.79, 2.9*, 2.t». 2.85, 2.?s, and 2.i* rpiltc close to 
die eastern shore of the peninsula, from one of the heights on which we caught 
our first glimpse of the lake. Thus in general the depth increases towards the 
west, though the reason of this is that we proceeded slowly northwards from the 
southern and shallower part of the lake. Here too the shore of the peninsula 
was jagged and broken with lagoons and ramparts, 

l In* lake then penetrates between a long, narrow peninsula jutting nut towards 
the south-west and another peninsula projecting from the west, and so continues to 
the narrow sound which we crossed over on our journey out. West of these two 
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narrow sounds the shore-line is extremely irregular, being diversified by numbers of 
bays peninsulas, capes, and islands. 

During the course of this little excursion no less than three westerly storms 
chased one another across the lake. The first storm-cloud divided just before 
reaching it, one wing sweeping along the mountains to the south, and leaving upon 
them a white trail of snow, which however soon disappeared, while the other 
wing proceeded straiglit across the lake, driving it up into pretty big waves, file 
first gust of wind whirled up a cloud of yellow dust on die southern shore, thus 
demonstrating that there were stretches of dry ground; but the following storms 
brought with diem a heavy rainfall, alternating with slushy snow, which soon damped 
the dust And there was even a fourth storm, the most violent of the series, which 
unfortunately spoiled a measurement of volume that I was making in the narrowest 
sound. The data I obtained were insufficient, and can only be regarded as approxi¬ 
mate- At die same spot the breadth was 6a in.; the mean depth, r.70 m.: the 
maximum depth, 3-13 m.; the mean velocity, 0.241 m.; and the volume, ^5.5 cub.-m, in 
the second. The data that were too few. being affected by the waves, were the 
velocity readings; but in default of anything ltetter the value I have just given must 
lie accepted for what it is worth. 



Fig. 109. Right. o*4 J..4 3.4j *.ti 

33 sS 3 5 

Breadth = 6 s ru. Sept, 5th* 


— depth. Left. 
I velocity. 


Recapitulating the results which l obtained in these three lakes — we have 
ascertained diat a volume of 20 cub.m. flows out of the eastern lake into the 
western, this being the amount of water that the former collects from the whole of 
its extensive catchment-area. I he flood that issues from the western freshwater lake 
amounts to 25.5 cub.m.; so that the difference of 5.5 cub.m. is derived from the 
brooks which flow directly into this western lake. The river beside which we made 
Camp XXXVI enters the sound a short distance below the place where it contracts 
to its narrowest. This river possessed on the 29th August a volume of 30.U cub.m., 
or in round numbers 31 cub.m. in the second, and diis has to be added to the 25,5 
cub.m, just mentioned. Hence no less than 56 cub.m. flow through the broad sound, 
which unfortunately was too broad to admit of a trustworthy controlling measure¬ 
ment being made, and these 56 cub.m, enter the salt lake beside which we formed 
Camp XXXV. For Tibet this is an enormous flood, equal to the total flood of the 
lower Tarim in winter. The salt lake between Camps XXX and XXXI has an area 
of about 1 iq sq.km., and was the recipient of a volume of 43 cub.m. in the second, 
— that is independently of any other feeder that may enter it. The salt lake of 
Camp. XXXV has certainly a far smaller area, and yet received 13 cub.m. more 
water in the second. In the former case the water is impregnated with salt; in the 
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latter the percentage of salt is relatively very small. The floor of the northern 
salt lake consists of an impermeable >saucer of crystallised salt, so that no water 
can lx lost there except by evaporation; but the bottom of the southern salt lake 
consists of soft sedimentary matter, in part probably of sandy earth, and is perme¬ 
able, In no other way can we account for this lake not being bigger than it d,- 
fatfo is, seeing tliat it is the recipient of such an enormous inflow, and that this 
water Is collected over such an extensive area and no doubt holds in solution con¬ 
siderable quantities of salts. Rut since these salts, which all eventually find their 
way into the terminal salt lake, do not avail to fill it up, the only alternative is to 
suppose, as l have done above, that merely a |iortion of its water is lost by evapora¬ 
tion, and that the rest finds its way out again by a subterranean emissary, and that 
the percentage of salt which remains in the lake is the residue left over by these 
two sources of loss. 

The differences of level between the three lakes are remarkably small: 
that between the two freshwater lakes is a shade greater than that between the 
lower freshwater lake and die salt lake; in tile latter case, if one may judge from 
the extreme!v sluggish current in the sound, the difference can only amount to a 
few centimeters. The greatest influx of water Ls brought by tlx western river, which 
rises amongst mountains of considerable altitude, where consequently the rainfall 
is fairly heavy. Rut so far as we were able to see, neither this river nor that which 
enters the eastern freshwater lake has its origin in glaciated mountains. Hence 
both alike arc fed by the natural precipitation, which gathers into them in part 
directly, in part indirectly through springs. In the more northerly pair of lakes, we 
have found however, that a considerable quantity of the water which goes to swell 
the stream running south into the freshwater lake is derived from the melting of 
glacier arms. It is hardly conceivable that in such a short distance there should be 
any noteworthy difference in the amount of precipitation, even though in the latter 
part of the summer, as I afterwards learned, and observed even thus early, the 
precipitation does increase in eastern and central Tibet from north to south, in 
such wise that, while on the Astin-tagh it is minimal, in the country immediately 
north of the Tengri-nor it is very abundant. The difference between the volume 
of 43 eub.m, contributed to the northern salt lake and the volume of 56 cub.m. 
which enters the southern salt lake may he purely accidental, and does not neces¬ 
sarily prove that the southern self-contained drainage-basin possesses a more copious 
precipitation than the northern. The fact is, the rivers that feed the southern lake- 
complex have their sources at lower absolute altitudes than those of the northern 
lake-complex, these latter coinciding with the altitude of the snow-line and the faces 
of the glacier-arms. When therefore the winds that are charged with atmospheric 
moisture pass over tins part of Tibet, their contained moisture condenses upon the 
border-ranges of the southern basin in the form of rain or snow , which quickly 
melts; at all events it finds its way directly ami by the nearest courses into the lake- 
complex, while at the same time vast quantities of moisture are arrested and stored 
up on the great glaciated mass and in its Jim regions, and consequently only 
reach the northern freshwater lake gradually and in even distribution, spread over 
1 long period of time. The fact of the southern salt lake receiving just then more. 
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water than the northern salt lake was no doubt chit* to the heavy rainfall of the 

F 

preceding few days, A spell «f warm, bright weather would undoubtedly result in 
a very appreciable diminution of thfc inflow into the soutliern salt lake; whereas in 
the northern salt lake the diminution would be less noticeable, seeing that during that 
same warm spell the glaciers and the snow would be melting at a greatly intensi¬ 
fied rati:. 

It may be assumed, that the southern lake-complex shrinks considerably during 
the winter, just as the northern lake does. Even the salt lake there freezes, though 
somewhat later of course than its freshwater neighbours. 

September “th. Camp XJdll was pitched about one km, west-north-west of 
Camp XXXVI, on the northern edge of a big pool, through which the above- 
mentioned targe river runs. The altitude above sea-level was there 4.865 m. Our 
march this day was westwards through a relatively narrow latitudinal valley, more 
irregular in form than usual. Close to our route we hath on our left, a low inountain- 
ridge. bent round like a bow. On the south of this is the valley through which the 
river flows, bordered on its farther (southern) bank by a similar chain of low hilLs, 
Still farther south rises the mountain-range which forms the southern border of the lake- 
basin. li is to it that the snowy mass T belongs, the largest orographical complex at 
this time within sight. To the north our prospect was shut off by a range of rounded 
hills and low mountains at a distance of about 2 km. And it was under similar condi¬ 
tions to these that the latitudinal valley appeared to be continued for a long way 
towards the west. In the part of it that we were then traversing there is only one 
large stream, which empties itself into a pool: but on the other hand there are a 
great number of tiny rivulets and miniature brooks, all terminating in pools, of which 
there is likewise an immense number. Thus the low ridge which I have mentioned 
above constitutes the boundary between a region on the south which is traversed 
by a very deeply trenched watercourse and another region on the north which is 
cut up into a great number of self-contained basins of infinitesimal dimensions. 
Crossing over this little ridge, we encamped on the left bank of the river (ah. 4,888 
m.) beside some small hills. As we advanced westwards the grazing grew worse, 
though here it was again pretty fair. Here the river was not half as big as it was in 
the lower part of its course, and moreover it was as clear as crystal, from which 
it may be inferred that lower down it is joined by some turbid tributary'. 

About midway in the curving range small fragments of porphyry', of a dark 
violet colour, cropped up out of the soft ground. On the southern side of the 
same range red sandstone, excessively weathered, cropped out at 56'" to the S. 
38° \V. The ddbris in the bottom of the latitudinal valley consisted all the way of 
gravel of these two species of rock. 

All die mountains in the region, even those that are lowest, were covered 
with snow. 

September 8th. To the S. 54 0 U\ was a dominating snow-clad peak, which 
1 intended marching round before we turned our faces towards the north-west on 
the way back to Temirlik. The volume in die part of the river beside which we 
were encamped had in the morning shnink to about 3 cub.m., and its current was 
divided into two arms. Both the bed of the river add the adjacent banks were 
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extraordinarily marshy and boggy, and it was only, by exercising the utmost caution 
that we succeeded in getting the caravan along* As it was very unlikely that, the 
camels would be able to travel in the yet higher regions which we were now about 
to ascend to, I sent a section of the caravan round by the north of the mountain 
T'. The river seemed to derive the greater part of its water from the snowy peaks 
indicated by IT and V’. 

The first string of soft hills that we came to had a chain of pools running 
along each side of it. while on the south was a brook that fncame contributory to 
die river. The country was now very open towards the south-west, right away to 
the bases of the dark foot-hills and offshoots that appeared to surround the great 
mountain-mass of T' on all sides* Westwards too the country appeared to be pretty' 
flat; nevertheless as we advanced we slowly ascended, the ground bring practically 
barren, with the exception of a sprinkling of moss. On the right we passed some 
hills and a couple of pools, til which the stream that I have just mentioned lakes its 
origin. To die south-west the plain is bounded by hills, amongst which natural 
springs are numerous, each forming a small miniature basin, framed in emerald green 
grass, diiek, but very short, and as soft underfoot as an Indian carpet. ’Hie only 
hard rock we met with was here at Lamp. XLY (ah. 4.973 m.), namely a dark 
porphyry, which cropped out in a couple of knolls, exposed on the south. I he 
disintegrated materials of this rock, w hich were scattered about the vicinity, were of 
a distinctly lighter colour. Fragments and debris of the usual red sandstone occurred 
here and there. 

Almost all day there was a storm from the west, accompanied at times by 
blinding snow. In the afternoon the north-easL wind alternated with the north-west 
wind. The night was perfectly still anti bright, as induct! it usually is at that 
season of the year. All tin: next day the same persistent westerly wind prevailed 
that had been blowing with few ant! short interruptions since the 1st September. 
Indeed in this part of Tibet this would appear to be the most pronounced meteoro¬ 
logical characteristic of the autumn and winter, 

September 9th. From Camp. XLY we saw several mountain summits, by far 
the most prominent being l to the S. 71 W.; in the .S, 53* F. was a llat-iopprj 
mountain at a few kilometers' distance; in die south and south-south-west a couple 
of smaller snowy pi nks: to the N. 59’ \Y, the peak U‘j and to the X. 32° \Y, the 
peak V'. 

The surface rose towards the south-west, the direction in which we were tra¬ 
velling, and soon began to grow more undulating and even hilly* The hills are* 
threaded by a multitude of small rivulets and torrents, which trickle down to a 
brook that flows north-west to join the river of Camp XLIV, The surface was 
everywhere wonderfully soft and l>oggy, a veritable marsh of red <-arth or clay and 
gravel, amongst which were a few patches of grass. After that we followed a more 
distinctly marked glen, until we reached the flat pass at its head, consisting of 
nothing Imt mire. This pass is situated in a secondary offshoot, on the south of 
which a brook flows to the east and probably joins the large river that empties 
itself into die salt lake. Southwards the country grows mote and more broken, the 
crests rising higher than heretofore and the glens being more deeply trenched. For 
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a short distance we travelled south-east, in order to get round the worst of tire 
offshoots from what was a veritable mountain of mire. This led us to cross over 
a great number of small brooks f which run down to a large glen that proceeds to 
the north, picking up several other pretty big mountain torrents on its way* All 




Fig* HO- CAM I' XIiVI AT AN ALTITUDE OP 5,143 SI. Ilf.EK A WILD YAK WAS KILLED. 

these united streams empty finally into a small pool embedded amongst soft hills. 
Hence a considerable volume of water flows into this small reservoir, and as the 
reservoir does not appear to have any visible outlet, it probably possesses a sub¬ 
terranean discharge. 
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The prevailing rock is red sandstone. This just behind Cainp XIA dipped 
22 ° towards the S. to 0 W. In die vicinity of the little pass there was a hard green 
rock, dipping 53° towards the S, 75 0 W„ white south of the same pass was a 
similar, but somewhat darker, variety, dipping 24 towards tire N. 30“ h. I Ids 
makes the slope which goes down to the valley on the south very steep, 1 mean 
the valley that runs east. 

September 10th. The country around Camp XLVI (alt, 5,143 m.) was practi¬ 
cally barren, except for some moss and tire short Alpine grass that the wild yak 
loves; and accordingly wild yaks were very numerous in this region. During the 
summer the) seem to prefer the loftiest mountain solitudes and keep by preference 
dose to the regions of perpetual snow: but in winter they descend to relatively 
lower regions, \Ye also saw kulans and nrongo antelopes; hut on the other hand 
no marmots, the ground being no doubt far too wet Tor them to make burrows in. 

Due west we perceived a flit pass, from which descend two ] parallel valley*, 
with, brooks, which unite immediately south of Camp XlA ! and then enter the pool 
I have latdy named; between them runs a chain of ratlnT flat hills. We followed! 
the left bank of the more northerly stream: it is intersected by several very 
shallow watercourses with lioggy, miry bottoms. On the south of the southern glen 
is a dark mountain-range, forming a connecting link or bridge between T' and a 
great snowy mass situated a considerable distance to the south-south-east. 

Higher up the surface grew flatter, but was nevertheless more difficult to march 
over. It consisted partly of fine material, red mire and clay, in which si pool of 
water oozed up and filled ever)' footprint that our horses made: partly of sharp- 
edged gravel, scattered over the same miry ground; and partly of fragments of 
rock of all sizes up to t cub, foot, and even 1 cub.m., amongst which it was any¬ 
thing but easy to travel. The actual pass however, although it reaches the immense 
altitude of 5,426 lit. (17,800 feet Eng.), and thus is one of the loftiest altitude's I 
ever reached in Tibet, is so flat that it was scarcely posable to determine the posi¬ 
tion of its culminating line. Then the great mountain-mass of T, at all events when 

seen from the top of the pass, appeared to consist of several peaks or dark, short 

Their southern slopes were practically free from snow, there being 

only a couple of narrow strips high up under their culminating points; but the 
northern flanks were on the contrary covered with snow throughout. Between these 
black spurs descend two miniature glacier arms, but the actual ice itself was nowhere 
visible, owing to the covering of snow. From its lower margin trickled some small 
brooks. That which issues from the more western glacier arm runs westwards to¬ 
wards a fairly distinct glen, the bottom of which contained an abundance of gravel, 
though but little water. The pass and its environs, as also this western glen, were 
perfectly sterile, I lie valley gradually inclines towards the south-west and south- 
south-west. At Cam]) XLVH (alt. 5,263 m.) a few blades of grass made their 
appearance. Throughout die whole of this region the prevailing rocks are a very 
dose-grained variety, which when struck with the hammer fractures in every direc¬ 
tion, and a hard crystalline schist, 

September itth- As the valley ran too much to the south-west, and as the 
hill* on its rig lit side were low, we turned out of it and directed our march towards 
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the north-west, crossing over various brooks which run down towards the south- 
west. In that quarter we perceived some high mountains belonging to a vast range, 
which appeared to stretch away to the south-east and east-south-east. One especi¬ 
ally conspicuous feature was a gigantic snowy mass, with several peaks, situated 
$. 28' W. Upon the surface becoming much too broken for us, we turned to tire 
west-south-west, along a hilly ridge, which slopes gently down between two brooks 
to a large main valley, down which flows a main river towards the west-ttorth-west. 
From certain small detached hilLs we now directed our course towards the north¬ 
west. keeping' along the edge of a brook, which after gathering the rainfall otT the 
lulls on the right runs down into the main river. The hills in question are rather 
low-, being the last offshoots from the mountain-mass T\ which itself appears to be 
the extreme north-western outpost of a mountain-range that stretches towards 
the south-east and is apparently broken more than once. In the region in which 
we have now arrived, and in that which we shall travel through towards the west 
and north, the ranges seemed to be less regular than hitherto, the usual east-west 
direction being altered to a north-west and south-east direction. 

Very few of the brooks now contained water, for the temperature, even when 
at tire highest, was only 1 1 * under zero. All the time the wind blew hard from 
the west, but the sky remained perfectly clear; nevertheless the violence of the 
wind counteracted the warming effects of the sun. 

Just below our camp there was a light green sandstone cropping out at 22° 
towards the N. 74" \V.; as also a black species of rock, extremely fine-grained and 
traversed by white veins, which cropped out at 5c 0 to the N. 65° E. t forming small 
ridges or swellings in the otherwise soft surface. 

The route that the camel caravan hail taken ran north of the mountain-mass 
T' f and traversed pretty level ground with scanty grass. In order to reach Camp 
XLV 11 I (alt, 5.073 m,), situated in die throat or one of the small glens in the 
range, they had to cross over its main crest. Judging by the general urographfcal 
arrangement. I should say that the latitudinal valley which they then followed, and 
in which they jjaxsed two miniature lakes, debouches upon an extensive open plain, 
a sort of expanded latitudinal valley, in which they made their Camp XLIX. At 
the mouth of the glen in which they formed Camp Xl.Ylll they found some grass 
and japkaki Immediately south-west of the same was a chain of hills, pierced 
by the continuation of the river beside which Camp NLYN had stood. 

On 13th September we followed the glen down which runs the brook of our 
camp, the ground being hard and excellent for travelling on. After the past cold 
nights there was but little water in the brook, winch flows towards the west. After 
a while we quitted this valley, and ascending a side-glun on the right, crossed over 
a very low saddle, on the left of which the surface was again a mass of boggy 
mire. Between the saddle am! the main glen below there intervenes a detached 
bluff, consisting of nothing but soft materials. Down from the saddle to the main 
valley runs a brook, which in its lower course has cut its way deeply into the sandy 
ground, so that it lias distinct terraces on both sides. What little current there was 
carried the sand along with it, so that it had the appearance of a thick stream of 
porridge. On the north this narrow latitudinal valley is bordered throughout by a 
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rjithiur low niounniin-rangCi dominate*] by several quite small peaks* only of 
which appeared to be hard rock- On the left rises a much more irfljXtesilig ruoun- 
tain-arm. and out of it numerous side-glens issue, the upper reaches oi which ap¬ 
peared to lx: a long way from our line of march. 

From the little saddle or pass (alt. 5,107 m.) we descended into the main 
glen, which makes its way west with slight windings. The running water, however, 
occupied then only a fraction of the breadth of the bed. 'I he ground underfoot was 
moist all the way across, and whilst it did indeed liear, it yet wobbled alarmingly 
under the weight of the camels. When this glen at length grew too narrow, we 
turned from it to die right and made our way north-west across open, broken ground, 
The mountain-range which we had hitherto had on our leit (fig, tit) continued onwards 
towards die west, and in the same direction the river also became lost to sight; 
probably it empties sooner or later into some lake. On the other hand the moun¬ 
tain-range which we had had on our right came here entirely to an end. I o the 
north of it are a couple of large ranges, running from east to west, and far away 
to the north a snowy range, probably die range at the southern foot of which we 
made Camp XXVIII. The country was fiat and level for an immense distance to¬ 
wards the N. 50 e W. The surface consisted of nothing but soft ret! sand, with little 
knobs of sandstone sticking up through it here and there. A sprinkling of grass. 
Camp XL 1 X was situated beside a tiny freshwater pool, at on altitude of 4,903 m. 



Fig, IJt, VERTICAL SECTlOtV Of THE YALLEY'. 


In the lower part of the main watercourse there was red sandstone dipping 
tHJ \\ . and this dip appeared to predominate throughout the day, though the colour 
of the sandstone sometimes changed to light green. As a rule the rock only crops 
out in t]te faces of die eroded terraces, more seldom out of the soft, level ground. 
Apart from this there was no hard rock, unless it ivere higher up nearer the sum¬ 
mits of die ranges, which it would have cost us a great effort to reach. Here and 
there were loose fragments of a rather fine conglomerate. 



«wt. We advanced towards the north-west, and so approached the monotain-chains 
on the north. J>ue east we perceived the terminus of the latitudinal: valW 
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sloped. The ■ ground, which consisted of sand, earth, or gravel, was everywhere 
hard and capable of bearing; here there were no marshy places, the reason doubtless 
being that the sand lets the water run through it. Farther on we crossed over 
some tiny rivulets* as well as waterless, though slightly moist watercourses, coming 
out of the northern mountains and running towards die west 



Fig. 112. CAMP L. 


Kulans and oroitgo antelopes were here quite common, and once we even 
saw a flock of arkharis or wild sheep. On our left we passed a miniature lake or 
father large pool, which quite unusually stretches from north to south, while on 
the west it is bordered by a sharply outlined terrace-like elevation of die surface. It 
is into this pool that all the brooks of the region gather. North-east of the large 
pool there are several smaller ones. One of these, a peculiar double pool, is en¬ 
tered by die arms of a large brook, which divides quite dose to its mouth. The 
country here b almost perfectly sterile. As a rule die channels down which the 
brooks run are broad and tilled with mud. and show a tendency to split into del¬ 
taic arms. 

After that the country is again broken, forming a labyrinth of sandy and 
earthy hills, thinly sprinkled with grass. Amongst diese lie an incredible number 
of small self-contained basins, each with a tiny salt pool in the middle of it, most 
of these having no visible affluent. Some of them were at that time without water, 
though the moist mud at the bottom betrayed that they had contained water re- 
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centlv. At Camp L there was a freshwater spring, and around it short but scanty 
grass. The altitude was 4,890 m. 

That day the weather was very peculiar: instead of the usual hard wind from 
the west, that is so tiring, it blew in the morning from the east and the sky be¬ 
came heavy with clouds, After that they discharged their contents in various diffe¬ 
rent forms, partly as fine drizzling rain, the temperature rising meanwhile to + Jl 9 
at r p. m.: then after the temperature had dropped several degrees, it turned to 

mingled rain and snow; and finally, upon the thermometer going down to the freez¬ 

ing-point, vve had snow, hail (sleet), and drifting, blinding snow. In one and the 
same squall in summer it was generally possible to observe that the precipitation 
came down in the following order — rain, hail, and snow-, and often rain again. 
The rarest form is actually frozen hail, the pellets hard and bright. Snowy hail — 
small round -hard intensely white grains — is perhaps the commonest form assumed 

by the downfall- I worn 5.30 to 8.30 p, m. the snow fell in the stormiest fashion. 

Tlie wind, which blew at a velocity of rather more than 9 m. in the second, came 
from the north-east. ITie face of the entire country was buried under a close coverlet 
of snow, which did not disappear for several days. On the windward side of my 
round yurt (tent) the snow was piled up into a circular wall 3 dm. high, assuming 
precisely the same shape as the circular dunes which form around the tamarisk- 
mounds in the desert. It went on snowing, though nothing like so heavily, until 

midnight. 



Fig T I 1 3^ THE I 5 rtf SEITEMBEfc. 


. 'Stt. One <hmg which prove dearly tot the mountain-ran-es 

” tins part of I bet run north-west and southeast j s that day after day we were abfe 
to march toward, «* northwest with™, crossing over any „ayetw 

wit loot once scans; hard rock, nothing but soft desinlegratcd materials. The land- 
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THE CAMELS DRINKING AT A FRESHWATER POOL. 
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scajKt is therefore very monotonous, and this was especially the case during this 
day's march; there were literally no outstanding features of any kind to arrest the 
eye. On the right we passed a large pool, which thrusts out two bays towards the 
north-east, and Is entered by what was then a very small brook. On the whole 
the surface appeared to slope towards the north. It was only in this direction that 
we saw am big snowy mountains, though it was often difficult enough to distinguish 
them from the white clouds which hung above their summits. Pools occurred here 
and there at intervals, and the ground liore a thin sprinkling of grass. Everywhere, 
more or less thickly scattered over the surface, were loose fragments of a hard 
tuff-like rock, plentifully studded with air-vesiclcs, 



The wild animals we saw that day embraced kulans, orongo antelopes, bears, 
wolves, foxes, anti marmots. In fact, wherever the latter occur one may be pretty 
certain to find bears as well. The altitude of Camp LI was 4,957 m. 

September 17th. North-west of this camp the country assumed a very un¬ 
expected character, not at all conducive to die comfort of the caravan. The undu¬ 
lating surface was as it were paved with sharp-edged fragments of tuff of all sizes, 
which formed a continuous covering, without permitting so much as a square foot of 
the underlying surface to be seen. Very often this tuff pavement thrust sharp points 
up through the soft ground, and against these the camels wounded their feet till 
they bled. And if by any chance there did happen to occur a strip of ground free 
from this >pavement», the opportunity was seized upon by the earth-rat, a very' 
common rodent in these regions, to dig out its burrow. All day die country was 
in this way like a roughly paved street. The ground remained frozen until well on 
in the forenoon, and the fragments of rock thus became fixed fast in the soft soil; 
but when die sun began to thaw the ground, the latter turned terribly miry. Wc 
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hat! travel loti as it were upon ice resting upon ooze, and when the frozen surface 
softened the animals went through; on one occasion one of the camels only just 
escaped nlrowniiijn in the lk|uid mud. In a word, it was the same sort of region 
as on the mountain south of Camp XXIV. 




Fig. 1 17. VERTICAL SECTION AT CAMP LIU 


After passing two small pools, we approached, northwards, a glen of peculiar 
formation. On the south its only boundary k a flat-topped ridge or swelling rising 
not more than joo m. above tlu* bottom of the glen. But the slopes leading down 
to the bottom are not only strewn with soft pieces of tuff, they are also so steep 
that It was only by dim of exercising the utmost care that we succeeded in getting 
tlu: camels safely down them. Nor does the floor of the glen itself fall evenly, but 
•s broken. From the range of mountains which we had all day on our left (induding 
the peak A 2} three brooks desceml, which lower down run together into 
ITils. keeping constantly to the well-marked glen, flows towards the east-north- 
east. until it enters a small lake, which we saw about to km. off; this is oval iu 
shape ;. ,ls lon ® er **£ stretching east and wet North-east of the lake rises the 
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cam the water of tl.e melting snow down to the same lake. 
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m. thick, spread out over it perfectly horizontally; its facts art vertical and its 
surface appeared to slope just a shade towards the north-east. The steep slopes 
hebw are littered with blocks and smaller fragments of tuff, which have fallen from 
the dejKJsit above; and this scree continues all the way down to the base of the 
ridge, where the grass again becomes predominant (fig, 115). 

By utilising a small side-glen, we succeeded in reaching the top of a third 
scarped ridge, which however is destitute of the protective layer of tuff. The 

northern slope of this ridge is so steep, that it was quite impossible to descend it 

directly; but we managed to get down by a side-glen similar to that by which we 
climbed up it. I lie bottom of the next principal valley we now descended into is I ike wise 
broken (fig. 116) and traversed by two brooks, which soon unite and enter the lake. 

Apart from the capping <»i tuft, the only hart,I rock we passed occurred near 
the large pool, where there was a hard, finch crystalline variety, dipping 56 towards 

tilt S. 30 W - All the debris consisted however of tuft’, fragments similar to the 

capping layer which I have mentioned- Camp Lll stood at an altitude of 4,966 m. 
above sca-Ievd. 

1 his region abounded in game; wild yaks, kulans, arkharis, and orongo ante¬ 
lopes occurred in large herds; hares were very common and there were partridges 

on the slopes beneath the tuff. 

On the 18th September the country was favourable for travelling, as it con¬ 
sisted of dry. lightly compacted earth, sometimes strewn with gravel of the usual 
kind, sometimes without it. It was very seldom that we came across a marshy bit. 

I he snow had now for the most part melted away or evaporated. There was a 

sprinkling of grass almost the whole of the way. 

Soon after starting we marched diagonally across two other valleys of precisely 
the same apjiearance as the preceding, and separated from one another by similar 
scarped ridges. Their strike was N. 42 0 E. It is very likely that all the brooks 
which How down through these broad trouglis gather into a large watercourse, and 
that, tltis dien makes its way into the lake at the north-east. But the next valley 
we came to. although running parallel with the preceding, presented a different 
appearance, being very broad and Hat, and having a scarped ridge on its right 
side only, and this descended steeply to the bottom of the valley. Some kilometers 
higher up, above our route, this same valley is bounded on the right by the flat- 
topped mountain-mass B2. while on the opposite or left side are the peaks Cz and 
U2. These, as also Ea, belong to a smaller range which we had all day on pur 
left, it being tlu: continuation of the same range that we had on the same quarter 
the day before. 

The bottom of this valley consisted of alluvial mud, and between a small 
lake, not exceeding one kilometer in length, and a couple of pools the surface was 
Gill ter broken. By this we had reached the foot of the mountain, and then pro¬ 
ceeded to ascend it by a broad gently sloping glen, with a marshy bottom and a 
pool, into which gather a number of brooks anti torrents that issue from springs 
embedded in fairly good greenery. On the other side of the low flat saddle a similar 
glen leads down to the north-in Ml, Its little brook courses down a well defined 
channel with grassy banks. Afterwards it turns towards the north-east, and enters 
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the large lake atxive mentioned. J he glens on both sides ol the little pass are wholly 
of secondary character, and fill the space between the range which we still had on 
our left hand and a smaller ridge, independent and quite short* Finally we travelled 
west, still keeping to the foot of the range on the left. Consequently this same 
range, which farther west mas from east to west, in this region forms an elbow 
and turns to the south-east* On the right, that is towards the north, we now had 
a broad, fiat, open kajir, or latitudinal valley, which on the whole appeared to be 
barren, and as its surface did not look very trustworthy, we preferred the firmer, 
though more broken, ground at the foot of the mountains. This latitudinal valley, 
in which we were now to spend some days, runs from east to west, and was here 
bordered on the north by a not particularly high range, forming the westward con¬ 
tinuation of the snowy mass Ch, on the south side of which we fancied we could 
detect a couple of small glacier arms. This snowy mass must be identical with that 
which we had seen to the west of die great glaciated mass in the vicinity of Camp 
XX VI 11 , Jn places tile northern range presents a peculiar scarped formation of a 
red colour. 

The above-mentioned oval lake appeared to be barely to km, long; it lies in 
the latitudinal kajir valley, but clearly nearer to its northern than to its southern 
side. Camp LIII was made in the entrance to a side-glen, at an altitude of 4.8/9 
m*, and beside a prattling brook, that runs down to the lake just alluded to. This 
lake should lie almost due west of the great freshwater lake above Camp XXXIII. 
It appeared to be fed by a not inconsiderable stream, but in contrast with the lake- 
complex at this last camp, it is quite a solitary sheet of salt water, unconnected 
in any way with a twin freshwater lake. Somewhere between this salt lake and hs 
nearest neighbour on die west in the same latitudinal valley there exists a water- 
parting, though from our more elevated route wc were unable to determine where 
it was; for. although we commanded a wide view of the entire valley, its bottom 
appeared, so far as we could judge by the eye, to be perfectly level, and it was 
only the two lakes and tin; streams feeding them from opposite directions dial sug¬ 
gested the presence of the water-parting. 
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A VIEW ACROSS THE LATITUDINAL VALLEY FROM THE MOUNTAIN-FOOT NEAR CAMP LIY 













CHAPTER X. 


BACK TO THE ARKA-TAGH. 


On 19th September we continued our journey towards the west, still keeping 
along the foot of the mountains on the south; consequently there was no noteworthy 
change in the scenery. All day we had on the north the same mountain peaks, 
seen however from different angles; of all these i took compass-bearings, the ground 



Pig. 118. COLLECTING FUEL ON THE SOAR. 


was hard ami level, and scored occasionally with dry watercourses, issuing out of 
the side-glens that open on the south. In one place we found springs of bright, 
fresh water, trickling out of the ground and forming shallow basins, the water in 
which had a temperature of 15.fr 0 , and this probably remains fairly constant during 
the winter, for a species of small Crustacean* lives in it. We only saw hard rock 
at Camp LIV (alt, 4917 m.), namely a light green crystalline schist and a variety 

* S&tr v-dL YI + Part 1 , ji. 67+ 2 $clogit l by Prof. VV. Lechc. 
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of close-grained brittle rock of a blue-green colour* The former dipped oS towards 
the S. so" E. The peaks 1*2, Ms, Ns, belong to an imposing monntain-mtLss in the 
southern range. In it are several other peaks with snowfidds of medium size, arul 
to the north it sends out short, rounded spurs, with brooks running down between 
them. The slopes are often clothed with short, thick grass, on which we counted 
as many as two hundred wild yaks. During the last few day s the weather had bt i.n 
especially favourable and the rainfall slight. 

September 2ist, At Camp LtV the latitudinal valley was joined by a larger 
transverse glen that pierces the southern range, and is traversed by a pretty broad 
rainwater channel, though, unlike several smaller ones farther west, this contained 
at that time no water. Probably it only carries a flood occasionally, after rain or 
when the snows melt- There is however a spring in a small tributary channel on 
its left side. The brooks farther west are all small; only one of them carried as 
much as t cub.m. in the second. 

On we went towards the west-north-west, the gnat latitudinal valley being 
enclosed between distinctly shaped, though irregular, mountain-ranges which art in 
places broken through. In the middle of die valley there was now a main stream, 
which after picking up the torrents from both sides flows down to the lake we had 
just left behind us in the east. 

Most of the brooks here flow in narrow, more deeply excavated beds, but 
later on we passed a broad, shallow watercourse, with a gravelly bottom and with¬ 
out water. This too appeared to carry down rain-water at rare intervals, and not 
to be fed in any way by spring-water. Shortly after this we passed a bd, or low 
saddle, situated in a flat offshoot of the southern range. But although low, this 
saddle possesses great morphological importance, for while on the east of it the water 
flows towards the north-east, to the west of it it flows towards tile north-west 
Hence the northward prolongation of the saddle would coincide with the water-part¬ 
ing or the latitudinal valley; but it was so low, that from our higher position we 
were unable to distinguish it. It was only by the relief up on the mountain-flanks 
that we were able to discern, that we were passing out of one self-contained basin 
into another. I font the saddle an entirely new scene, with new' niOUfitain-[teaks. 



tween two dome-shaped Units we saw a rudimentary' glacier-arm proceeding from a 
small fir it region. The snowline appeared to lie 120 to 150 m. above the saddle 
ur bd; though on the southern side of the mountains it ranges a good deal higher 
The range to which this snowy mass belongs is continued still farther towards the 
west, but then decreases in altitude and becomes free from snow. 

The new lake lay to tlw north-west, stretching as usual from cast to west 
arul having along tts south-eastern shore a Hat strip of lotH*g overflow coonml 
Ihe eastern par. of the lake appeared be very shallow and to be dotted wid, 
several small Hat mud-rslands. Along it, northern shore are low, rounded hill, of a 
red appearance and apparently barren. AB the torrents hen. the southern mountain” 
run directly into the lake; they are bordered by soft rounded hills, proniinendy 


convex. 
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In the mountains above die glen in which we pitched Camp LV. at an altitude of 
483S in., there were arkharis. Down in the latitudinal valley, with its dry ground 
and absence of marshy tracts, marmots were abundant. 

(lie only place at which we saw hard rock in this valley was at the sharper 
angles at this camp, namely a hard, brittle variety, greatly weathered, of a light colour, 
anti dipping 79" towards the N. 15 0 W. Everywhere else the rocks are covered with 
earth, as indeed we might naturally expect in an open, shallow latitudinal valley, 
which has served as a gathering-has in for the products of disintegration from 
every side. 



September 23rd. Still travelling west, we approached the southern shore of 
the lake at an acute angle, crossing as we did so over the greatly diversified lower 
slopes of the hills. These were composed of reddish yellow' sand and! earth, with a 
thin sprinkling of grass. Some of the deeply excavated watercourses were dry, others 
carried a little water, but in every case alike their bottoms were generally soft and 
marsh)'. All the glens open out in trumpet fashion upon the flat strip of shore. 
One of these was about 300 m, broad in its lowest part, anti its bottom for almost 
its entire breadth was covered with a thin sheet of water, intermingled with red 
sand. It flowed in a peculiar rhythmical and pulsating manner, as though the springs 
which supplied it were gushing out intermittently. The cause of tins was evidently 

//#■'■Jvmrmy in Ctwtraf A tin ///. ^ 
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the stream picking up the burden of sand here, and depositing it there, and the fact 
that these processes were repeated by jerks, or (its and starts, time after time. 

Hie southern shore-line is not indented by any noteworthy bays, or diversi¬ 
fied by islands, with the exception of one large crescentic mud island, just below 




Camp L\\ There is only one cape of any size, and it consists of mud, formed by 
the deltaic amis of a brook. East and west of it are a couple of intensely salt Ja- 
goons lying quite dose to the shore; the shore itself consists of gravd and sand, and 
is perfectly hard and solid. The water is, as I have just said, intensely salt, yet 
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bright. Its temperature was 16.6°; but then the temperature of the air was unusually 
high, namely 17.5 , Probably the cause of this local mildness may have been the 
amount of solar heat stored up in the water during the summer, and the tempera* 
ture maintaining itself a good ileal higher than usual. 




frig, r 2 1. SCEffES THOU THE IIURIAL O W OSE Of 11V MEN' AT CAM!' TV], 

This lake is about 15 km. long, its western end being rounded, and shallow, 
as well as plentifully studded with mud islands anil so diversified with capes that it 
is impossible to make out the actual shore-line. It lies at an altitude of 4800 m. 
Immediately west of it the ground is Hat and whitened over with incrustations of salt; 
here too there were pools. All this water appeared to have been left after the lake 
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dropped from a higher level, and it was even then undoubtedly subsiding, the inflow 
having appreciably fallen off. At its south-westem comer it is entered by two dry 
torrents, but it is not joined from the west by any stream worth speaking of. The 
next self-contained basin, one of very small area however, approaches quite dost- to 
it. This made the fourth lake we came across in this great latitudinal valley. I lad 
we been traveling east, wc should have had no great distance to go before we came 
to Some of the head-streams of the Jang-tse-kiang, no great distance that is from 
the eastern end of the great salt lake. Hail we proceeded along the same valley 
west from the lake at which we have now arrived, wc should beyond doubt have 
found a chain of other lakes, arranged in precisely the same manner as the 23 lakes 
which I discovered in 1896 in the big latitudinal valley immediately south of the 
Arka-tagh, and in exactly the same manner as the lakes which Wcfibv and -Malcolm 
discovered that same year in the next latitudinal valley to the south.' 



Fig, 123. SCENES r*ni( THE (JUKIAt or ONE Or MV MEN At C ’AM r l.Yf. 

leaving behind us the strip of barren alluvial ground at the western end of 
the lake, we travelled north-west over a gently rising surface. The ground was drv 
and consisted of rod sand and earth, with a thin sprinkling of grass. The water- 
courses were all treacherous, and here and there we came across a pool. 

At Camp LVI (alt. 4828 m.) I took the: temperature of the ground at different 
depths, anti, with the temperature of the air at 9°. found that at a depth of -s cm 
the ground temperature was S. 4 °, at 40 cm. 6. A at 55 cm, 4.,A and at 70 cm. 4./! 

September 24th. We now crossed the latitudinal valley diagonally, making 
lor a gap in die northern range- On the whole it was in that direction that the 
surface rose, the ground consisting everywhere of red sand, perfectly firm and 
iianl, though scored by a number of deeply excavated ravines, each with a level 
bottom. Down each of these there generally trickled a tiny rivulet, making its wav 
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eastwards into une of the miniature lakes dial lay between our line of march and 
the large lake. All these watercourses were veritable streams of liquid ooze or mud 
ditches, treacherous to a degree In some of them we might easily have been swab 
lowed up in the mire,, had we neglected the precaution of testing them first Wore 
venturing to cross them. It was only very few of them that were dry enough to 
bear sufficiently. I heso streams have cut their beds 30 to 50 m- deep into the soft 
material, anti the sides of the red hills through which they wind descend steeply into 
them. I he county is as it were honeycombed or chequered by the effects of this 
unusual erosive energy. In the expansions of these beds h is no uncommon thing 
to see detached, truncated mounds of the same soft material, shaped and modelled 
by the action of the water, I his conformation extends all die way to the foot of 
tile northern range. All these streams appear however gradually to run together 
and to empty into three small lakes which we saw a pretty long way off in the east. 
I he latitudinal valley still stretched away westwards between its 11 ordering ranges, 
the crests of which were however rather unequal as regards altitude. 




Fig. 123. THE PUNE XF.AM CAMP LVII. 

At length we entered the glen that leads up to the saddle-like gap in the crest 
of the northern range. On the whole the glen runs pretty straight from north-norlli- 
west to south-south-east, though not without describing a number of small windings. 
Its bottom is choked with chips of sandstone of a faint red colour, as welt as with 
larger pieces of every conceivable size, A little brook runs down to the most north¬ 
erly of the three lakes J Itave mentioned. The sides of the glen are very steep, and are 
dotted over with small patches of thin grass, The ascent gradually grew steeper, 
until at last we became very sensible of it. Higher up the fragments of sandstone 
were scattered over a miry marsh. The first section of the pass that we came to 
consisted of the same soft material. The second, which lies quite close to the first, 
has the same altitude, name!) 5095 m. Between these two secondary passes, we 
thus have, on the very summit of the range, a ilat self-contained basin, with a small 
pool in the middle of it, fed by two or three brooks. North of this little basin there 
is yet another, rather larger, and at a somewhat lower level. The central pool in the 
latter basin is also rather larger, and was even at rival time entered by a couple of 
rivulets. 
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Red sandstone was everywhere predominant, though it was extremely seldom 
that it showed as hard rock. At the beginning of the day's march the dip was io° 
towards the S, 50° W., and a dark, rather fine-grained conglomerate, which cropped 
out there, dipped io° towards the N. 65* W,; but neither of these determinations is 
quite reliable, because it was impossible to be quite sure that it was the outcrop 
of the hard rock that we had to deal with. Nor did the glen leading up to the pass 
offer any tiling more definite in this respect, though often we would see the sand¬ 
stone fragments arranged in long rows like books on a bookshelf. 



Fig, 124. A HILL SLOPE NEAR CAMP LVII. 


September 35th. The self-contained basin in which Camp LVII was pitched has, 
quite close on the north, a low. flat crest (alt. 5138 m,). and on this, immediately west of 
our route, rises a relatively low. flat, dome-shaped mountain, on the eastern flank of which 
was a solitary, distinctly outlined dune (fig. 123}, Its crest, drawn with the utmost 
sharpness, painted towards the easi-south-east, and its northern slope was flat, while the 
southern was steeper. The dune has formed on the side of the mountain that is 
sheltered against the west wind; but it is very strange indeed to find so large a dune 
just beside this mountain, when there are none beside any oilier in the vicinity. 

North of this crest come two other small basins, each containing its poof; the 
more northerly one is bordered by a low crest (ah. 5151 m.), from which we de¬ 
scended pretty steeply into a rather large glen, the brook in which flows east-north- 
east in a winding course between red terraced slopes. On die left we passed some 
dominating peaks, one of them in part covered with snow. From the left-hand side 
of the brook we then climbed slowly up over hard, firm ground, until we were com¬ 
pelled, by a small detached ridge Tardier north, to turn off to die north-east, where¬ 
upon we crossed over a large glen running towards the east. We crossed a third 
simitar glen on the north side of a flat saddle. 

Then we crossed over yet two other cols, with a minor glen between them. 
In a word our route led at right angles across a number of small crests, and rami- 
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h cations of the mountains, but the dinferences of altitude between the bottoms of the 
glens and die cols were very slight and the slopes were flat. To the east we per¬ 
ceived several dominating peaks, one or two of them with snow. All these belong 
to die main range that borders the next latitudinal valley we should come to. After 
passing a pool, we crossed over yet two other small cols, the higher of which 
readied an altitude or 5 r i 2 m -> this being the last in the series t and after that we 
definitively descended the northern slopes ol this broad fiat main range. From the 
top of die last pass ivc commanded a splendid view of the next latitudinal valley; 
it appeared to be bounded by low hills on the north. This new valley was hard 
and excellent to ride upon. It lacked however a main stream, having nothing but 
small, dry watercourses running now in one direction, now in another, so that it was 
almost impossible to tell which was die lowest part of the valley. Judging from the 
last watercourses diat issue from the red mountain range, the fall is towards the 
east. In both that direction and in the west the country was quite open to the far 
ofi horizon. In the middle of the latitudinal valley were some solitary blocks of 
schist; and some ol the small pools it contained had white rings round them, point¬ 
ing to the presence of salt. Hie surlace was perfectly sterile until we reached the 
first toot-lulls on the north side of the valley. There we hit upon a freshwater pool, 
with a thin sprinkling of grass round it; die pool must plainly be fed by springs 
and must possess a subterranean outlet, for there is no visible emissary' flowing out 
of it. The altitude of Camp LVUI was 4991 m. and of the bottom of the valley 
498S m. 

Thus the character of the country had in the course of the day essentially altered, 
^iot only were the mountains lower than heretofore, but the surface was again barren, 
I H or 30 km. we did not find a blade of grass, and only once a little moss amongst 
the gravel. The consequence was an entire absence of game. Even ravens, which 
never fail in other parts, were here wanting. 

Immediately north of Camp LVJ1 die red sandstone dipped clearly io° towards the 
N. 70° W. At the base of the terraced bank of the first large stream flowing to¬ 
wards the east the same rock cropj>ed out at 54 0 towards the S. 6o c E., but here it was 
excessively brittle and weathered. At the same [dace we found gypsum, and again 
a litde farther on, in thin bright lamina;, embedded in the sand and soft disintegrated 
debris of the red sandstone. The entire country hereabouts was of a brick-red co¬ 
lour — the ground, the hills, the mountain crests, all alike were red, except for an 
occasional small patch or strip of white, indicative of salt or gypsum, but not 
of snow, 

A little farther north we came across a very hard, fine-grained, dark crystalline 
schist, containing veins and dykes of lighter and coarser crystallised rocks; its dip 
appeared to be 83° N, North of that again was a dark argillaceous schist, very 
much weathered and very friable, and split into thin lamina; with a dip of 48" S. 
In the upper part ol' a series of small, low detached heights, which projected above 
the ground in a glen, there cropped out a yellow variety of rock, brittle and very 
friable; and finally the schist appeared once more, dipping 71" towards the S. 8o° W. 

Thus the sou tilern parts of the main range that we had just crossed over 
consist of red sandstone, while its northern parts are composed predominantly of 
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black schists; though by far the greater part of the range constitutes merely a ruin 
of these two rocks, an inextricable chaos of heaps of debris, of slabs of sandstone 
and schist. It is very rarely however that the hard rock crops out in a recognisable 
form, and then only in the crests and at the bases of the terraces of tly more deeply 
excavated watercourses. It is nevertheless difficult to point out the provenance of die 
blocks of schist which lie in the middle of the latitudinal valley, seeing dial its floor 
Li perfectly level and composed of nothing but very finely comminuted material. 
1 hey are either erratic blocks, surviving from some long vanished glaciers, or the 
remains of a ridge which has otherwise totally disappeared underneath the gathering 
disintegrated material with which the valley is Idling up. 
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September 26th. We marched north-north-east between two chains of hills, 
having on the left three pools of fresh water, partly frozen over, and on the right 
a larger pool of the like character. After surmounting a col, only a few meters 
higher than Camp LVIIh we descended into a self-contained basin, going down beside 
a minor watercourse that led to a small lake. Several similar watercourses, some 
with water, others w ithout, but all with marshy bottoms, come down from the north¬ 
west and enter the same Sake. When we reached die farther side of a pool, on the 
southern slope of a minor crest extending from east to west, the grazing showed 
some improvement over what it had hitherto been. The altitude of Camp L 1 X was 
4964 m. 

September ayth. 1 he usual pretty stiff westerly wind now prevailed again, 
and blew all day with a velocity of at least ro m. in the second. The rainfaliwas 
however so slight that the ground was generally quite dry, am! the sand and dust 
blew off die liills in clouds. It was only in the hollows and depressions that th*- 
surface still remained moist and marshy. From the little pass just north of our 
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camp we descended steeply to a brook that Hows in a deep bed and gathers up the 
rivulets that Issue from the mountains immediately to the west. It flows north-east 
to a small pool, which is probably connected with a mode rate-sued lake lying farther 
north and stretching some 8 to 10 km. east and west; and east of this again there 
is yet a third pool. A bay of the first lake pointing west is entered by a second 
deep])' channelled stream. Between these lakes, pools, and brooks a whole series 
of very rounded, yet steep, hilts extends from west-south-west to east-north-cast. On 
the northern side of a second similar ridge lies an elongated pool, continued east¬ 
wards by a marshy tract, through which a brook flows. Its water was transparent 
and perfectly fresh, as indeed it is in all the apparently self-contained pools in this 
region. Here grevv the last grass, for after that we saw not a single blade for 
a long distance to come. Nor did we discern here any traces of wild animals, ex¬ 
cept the usual little lizard. 



Fig. ia 6 . THE ISOLATEp C0KIOAL MOL'S ! SEEN FROM CAMP LX TOWARDS THE N 7 ;' VL 


After drat we ascended again, crossing an endless series of the most dis¬ 
agreeable cross between mountain and kill that 1 remember ever to have seen: the 
sides sloped at an angle of 25* to 30 s , and in the course of a very few* minutes the 
differences of elevation amounted to as much as joo m. It was impossible to de¬ 
termine where all these small rivulets, some of which were dry. while others carried 
water, eventually terminate, for in the very broken surface they soon became lost 
to sight. Possibly however they collect into some larger glen, that runs down to 

jVf/tfi, iif Ci'rfifaJ siita, III, 


It 


















1&2 


MY FIRST JOURNEY IN NORTH-EASTERN TIBET. 


the latitudinal valley which vve crossed over last. Not all of these chains of hills are 
like miniature ranges; they resemble rather offshoots and ramifications of the higher 
mountainous parts that rose west of our line of march. 

At length we reached the top of the pass (alt. 5205 m.). a very flat col, in 
the new main range, which was just as irregular, rugged, and broken as the last. 
There was nothing to indicate the position of the actual pass except a watercourse 
running north-westwards to the next large latitudinal valley. Due north of the w'ater- 
divide rises a short, but craggy# ridge of a blood-red colour, and with a couple of 
streaks of snow braiding its loftiest eminences. From the divide small glens branch 
off to both the north-east and the north-west so as to avoid that lofty spur, which 
cuts off entirely the view of the next latitudinal valley. In these elevated regions there 
was not one trace of either vegetable or animal life. Our next camp was made at 
an altitude of 5111 m, above the sea. 

Immediately north of the first minor col of the day we came upon red por¬ 
phyry, forming a small protuberance. At the western bay of the lake there was an 
extremely hard greenstone, dipping 41® towards the S. 42* E., and shortly after that a 
very hard sandstone dipping 67° towards the S. 31° W, North of the lake, on the west 
side of a pool, a hard crystalline schist appeared with a dip of 36® N. On the top 
of a hill near the elongated pool w r c found a rather fine-grained conglomerate. 
Farther north the crystalline schist again made its appearance, dipping 87° towards the 
N. 5 1 F.. and 47® S. Finally, in the vicinity of Camp l.N we had quartzite, but 
like all the preceding varieties cropping up in small protuberances only out of the 
all pervading soft disintegrated material. 

September 28th, The brook beside which we had encamj>ed turns towards 
the north-west and bursts through the craggy spur in a rather narrow defile, choked 
with gravel and blocks of stone. On both sides the defile is hemmed in by dome- 
shaped granite summits, and in between them plunges the stream as if entering a 
narrow' portal. The little crest continues a short distance towards the west. The 
volume of the brook w r as at that time somewhat swollen, after a fall of snow which 
took place during the night, followed by a very warm sun in the morning. It was 
frozen to the bottom underneath, and the gravel below was covered with cakes of 
ice, which had clearly formed during the night. 

After emerging from this narrow defile, the brook turns to the north and north¬ 
east, no doubt making for the nearer of two lakes which we saw' farther cast in this 
same latitudinal valley. We continued towards the north-west, travelling along the flat 
slopes and having on our left still other dome-shaped elevations, belonging to the 
distinctly marked range that rises immediately north of the water-divide in the main 
range. The watercourses that we crossed all ran towards the north-east, and con¬ 
sequently did not appear to belong to the medium-sized lake which we were approaching 
from the south, but probably belonged to the lake-basin lying next to it on the east. 
At that time only one of these watercourses contained water. All the brooks beyond 
the left bank of this particular one ran down north-west to join the lake. Ahhough 
they were all dry, one of them contained a little natural spring. On the southern shore 
of the lake we again found grass, but it was of wretched quality. Here we pitched Camp 
LXI, which we were to visit again on a later excursion; its altitude was 4948 m. 


BACK TO THE ARKA-TAGH. 


t$3 


Immediately after leaving Camp LX all the debris was composed of red and 
grey granite, conjoined with dark crystalline schist. The distinctly marked crest with 
the dome-shaped summits consists of bedded red granite, with a dip of 83° towards 
the N. 30® E. Its disintegrated matter, which not only fills the small eroded water¬ 
courses in the mountain's flanks, but also forms a scree of debris at its base, is of 
a very fresh and vivid blood-red colour. In the narrow transverse defile I observed 
a variety of grey granite in the face of the cliff. South-west of the exit from this 
defile are various minor hills buried under ddbris and slabs of brick-red sandstone. 
In the last of the glens running north-east the crystalline schist again cropped out 
with a dip of 3b 3 towards the N. 30° \Y\; it was severely weathered and formed very' 
small ridges projecting just above the ground. Farther on, near Camp TXI, the 
same rock had a lie of 43 s to the $. 30? \V. and of 72° to the S. 30° W. In the 
latter localities it alternated with strata of a coal-black argillaceous schist. 



During the greater part of the day a storm raged from the west, the wind 
blowing at a velocity that quickened up to 23 m. in the second, while every now 
and again we had a hail-squall. The storm swept the dust and drift-sand, and even 
small stones, before it along the slopes of the mountains, careering down the broad 
open valley like water in a river-bed. I he clouds, which almost brushed the surface 
of the earth, raced eastwards at terrific speed. In the partial shelter of a fiat 

lull on the southern shore of the lake the velocity of the wind was however only 

a little over 14 m. in the second, But at 8 o'clock in the evening the storm stop- 

j>ed just as suddenly as it began, and was followed by an hour’s perfect calm. At 

9 the wind began to blow again, fitfully and in squalls, from every- quarter. 

September 30th. The eastern shore of the lake is slightly broken; there art 
small soft hills bearing seamy grass with an occasional pool, blast of our tine of 
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march the lake basin was bounded by small ramifications and offshoots of the main 
range that rises above the latitudinal valley on the south, and beyond these lies the 
smaller lake. The former, larger lake sends out to the east a bay, or rather per¬ 
haps a lagoon, which connects by means of a narrow sound with the smaller lake 
on the east. This receives also a second stream from the east, which, after breaking 
through the hills, enters the lake by two arms, and each ol these at tire lime of 
our visit carried a volume of i cub.m. Tire water in the lagoon was therefore 
fresh, whereas the sp. gr. of the water in the lake was 1.0*15. The sides of the 
brook were edged with ice, and the lagoon, which may indeed be regarded as a 
broad expansion of the brook, w as entirely frozen over, this being no doubt its definitive 
winter ice. On the other hand there was not a trace of ice along the shores of 
the lake, partly because of the salinity of its water, partly because of the vigorous 
and incessant waves that beat upon them. But tin: lagoon was protected by the 
peninsula, and was frozen all the way into the outer sound beyond. 



! ij;. taS. >iv th* irosnuBK shore ot ihk hkk. 


Our route then lay between the northern shore of the lake and a chain of 
small hills which sink gently down towards the lake, and are scored by a number 
of small rivulets. The ground consisted of sand or fine gravel, and was barren. To 
the west we saw a gigantic snowy mass belonging to the Arka-tagh. Leaving the 
lake behind us. we made our way up a gently rising and pretty broad glen, leading 
due north to a part of the r\rka“tagh in which there appeared to be a relatively 
low pass. The bottom of the glen is strewn with gravel, and seemed as though 
it sometimes might carry water, though at that time it contained nothing more than a 
trickling rill. Gradually the glen contracts, being however joined from both sides 
by several more or less steep side-glens. The only part of die ascent that is at 
alt steep is the last portion, just underneath the pass itself, which reached the 
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same altitude as the pass in the last preceding range, namely 5203 m*, but this 
steep portion is so short that it presented no real difficulty. The descent down 
the northern face is very much steeper ; in fact it plunges straight down into a deep 
glen or gorge. In some places the outcrops of the rocks quite made steps. 
The small torrents from this and the neighbouring pass gather into a larger glen, 
relatively wide and open, though absolutely barren, and with a frozen stream down 
die middle of it. This pass put me forcibly in mind of the pass in the Arka-tagh 
which I crossed over in this same neighbourhood in 1896. In its ease too the 
southern acclivity was easy and gentle, but the northern steep and difficult. The oro- 
graphical structure of these more western parts of the Arka-tagh is very much simpler 
than it is in the parts where we crossed over it south of Kum-kol, for in the latter 
quarter the range is split up into several parallel crests, 

The predominating rock all day was a green schist, the dip of which varied 
from 14 0 towards the N, 5" E., 86° towards the N. 40° E., and 35 0 towards the 
b. 15 0 W. to 2<f towards the S. 20° W. on the pass itself, while north of the 
pass it was 25° S. The predominant lie of the rocks in this part of the Arka-tagh 
may be taken as 35° to the S- 15 0 W. 

On the south side of the range the wind blew from the south-west; but on 
its summit it changed to north-north-east, and brought with it thick, blinding snow. 
Here again die Arka-tagh appeared to serve as a climatic dividing-line, though, 1 
admit, not a very rigid line. North of it the cold is generally severer, while the 
precipitation, especially on the northern slope of the mountains, is heavier than on 
the south, where tine great Tibetan plateau extends far and wide, and tlie winds 
too are different. 

October 1 st. just below Camp LX 11 (alt. 4977 111 ■) our glen united with a 
second similar glen coming from the east, and like it having its origin in the main 
chain of the Arka-tagh. The united glen then inclines towards the north-west, and, 
increasing m breadth, terminates in a wide expansion, an open arena or cauldron- 
shaped valley, upon which several glens debouch from different directions. On the 
south it is embraced between short spurs thrust straight out from the Arka-tagh, 
Farther to the west there are lofty snowy mountains. On the east tile open arena 
just spoken of is bordered by a great spur from the main range, and oti tile north 
by a more independent range. In the eastern part of the glen the grazing and 
japkak were pretty' good. The brook was frozen so hard that it even bore the 
weight of the camels. Camp LX1II had an altitude of 4S99 m. 

At Camp LX 11 the green schist dipped 28° towards the N. 40° W, and farther 
down 57° S. At the point where the glen debouches upon die open expansion the 
red sandstone crops out on its left-hand side at 65 s towards the S. 35 0 W. Par away 
in the west, the mountains, as seen from this same point, presented the same red 
shades, ant! are no doubt composed of the same rocks. 


CHAPTER XI. 


FROM THE ARKA-TAGH TO THE GOLD-MINES OF 

TOGHRl-SAJ. 

October 2nd. The brook, on the right bank of which we encamped, is soon 
joined by another, equally as large as itself, coming from the S. 70° \\\. and then 
the conjoint stream describes a wide curve from the west to the north. This 
afforded us a convenient and excellent road by which to get out of the cauldron- 
like expansion. The mountains that encircle it were then sheeted with snow from 
top to bottom. The iloor of the glen is gravelly and hard, and slopes gr aduall y 
and regularly towards the north, so gradually in fact that the brook, which was 
then carrying a volume of 1 2 cub.m. — for it was also covered with patches of ice — 
nowhere forms cascades, indeed there was not so much as a ripple to be heard. 
At first it is inclosed between ret! hills of sand and soft soil, with sprinklings of 
grass and japkak- 1 lie bottom of the glen is so far unsymmetrical in that the 
stream flows strongest towards its left-hand side. On that side therefore the craggy 
walls rise bare and steep, ami the side-glens that debouch upon it are very small 
and almost all of diem without water. The right side of the glen is much less 
steep, and consists almost everywhere — at all events this is true of its lower part 
— of soft rounded grass-grown slopes, interrupted at one place only by bare, pre- 
ci pi toils cliffs, below which the scree of gravel and rocky fragments reaches right 
down to the edge of the stream. The side-glens that come down on the right""of 
the main glen are pretty large, and in several of them there are small rivulets, 
then frozen over. We marched almost the entire day through this deeply trenched 
glen, our view being effectually curtailed by the crags on both sides. Consequently 
1 am uncertain as to the broader features of the orographical architecture; although 
we appeared indeed to be descending a longitudinal glen between two meridional 
ranges, parallel spurs of the Arka tagh. Iiut a little reflection serves to cast grave 
doubts upon the correctness of this interpretation, and at the same time suggests 
quite a different orographical plan. In its upper part this glen is joined by a ride- 
glen, with a brook, that comes from the right or east, and appears to originate on 
a col or pass above a latitudinal valley. In that case the latitudinal valley in question 
must be very' much narrower than all the preceding valleys, although, like them, it 
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docs ran from cast to west. From its pass there will be a similar brook flowing 
towards the east, and entering a second main glen running towards the north. The 
latitudinal valley in question will therefore separate the Arka-tagh proper from a sub¬ 
sidiary range which lies parallel to it and is pierced by tire river beside which we 
this day travelled. And this inference is further supported by the view which pre¬ 
sented itself westwards from Camp LXIII; for the cauldron-shaped expansion was 
seen to be bordered on the north and north-west by a detached ridge, at any rate 
it is locally detached. The arrangement is therefore precisely the same as that 
which we find farther east near the J’itelik-darja. which is fed by the stream of this 
latitudinal valley, and itself breaks through one or two of the northern subsidiary' 
ranges of the Arka-tagh. The transverse glen between Camp LXIII and Camp 
LXJV will thus cut through the continuation of one of these subsidiary chains, which 
we had crossed over when travelling south a few weeks before. The orographies! 
disposition is however less distinct where I crossed the Arka-tagh farther to the 
west in 1896, although even there the main features are recognisable. 



Fig. 1 it). yektjcal section <>r glen. 


Owing to its contributories the stream swelled a little. Eventually the glen 
widens out a good deal and the country’ becomes open in every direction; even the 
stream, between its strongly- emphasised terraced banks, grows continuously broader. 
The water-marks at the sides prove that this stream can at times swell out to even 
imposing dimensions. We made Catnp LXIV (alt. 459S m.) in an expansion, or 
rather in a longitudinal glen wedged in between the chain through which we had 
just made our way and the next following chain, which is low. 

Tile sandstone came to an end shortly* after we left Camp LXIII. and no longer 
appeared as hard rock. Its place was taken by a dose-grained, brittle rock, dip¬ 
ping 43 c towards the X, 40° E,; and it was succeeded by a green schist dipping 
65° towards the S. 30° W. 

October 3rd. In the far off distance to the north we perceived a latitudinal 
range. Now that we were out in a more oj)en country’, the Arka-tagh presented 
rather an insignificant appearance; but then we were still too high for its relative 
altitude to be in any way remarkable. When seen from die Kum-kol however, it 
stands out as a gigantic snow-dad range. 

In the expansion in which we formed Camp LXIV the stream died away in 
its gravelly bed; at the same time the surface, hard and admirable for travelling 
over, and inclining gently towards the north, is seamed by an endless number of 
watercourses, almost all of them then dry; A side-glen that comes down from the 
west or south-west contains a well-marked dry torrent, and from the south-east 
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arrives* a similar glen, with water then flowing down it. All these small rainwater 
channels gather into the broad glen in which we were marching. The mountains 
by which that glen is shut in are of no great magnitude and their omgraphical dis¬ 
position is not clear; originally and properly they appear to belong to a range 
that runs parallel to the Arka-tagh. Another large side-glen arrives from the 
west. 1 hen w r q doubled a projecting wing of the mountains on die right and shortly 
afterwards a similar projecting wing on the left. There was not a drop of water 
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m any of the «Kra«n in this valley, and all the country after that was arid 
The grarmg «a* good in jta». Gradually the mountains grew less in 0^^ 

snr, I | ,nl ! h Ca r 10 ‘‘ n “‘i altogether, antl we crossed over an extensive plain. Yet 
another subsidiary range of the Vka-otgh. paritW to the two I have jus. described. 

wT 31 b >; “ n “'" detached bluffs ranging in a lire from'east to west. 

V,me S o io krlometers to rhe east lay the broad expanse of the AtscKk-kbl. 
tamp L.XY (alt. m.) was made on die north side of a last little rounded hill 

of* h™ W-rifv I ’"n " " hiCh fl0 " ,S eas * and the north west part 

- Atscbil-kol. 1 he stream itself was then beset with sheets of ice. Owing to 

the mte-nse cold and the blowy weather I was deterred from visitino the lake b “ 
n has been mapped by Robtirovskij. k T Dut 
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Although the ha sin of the Atsdiik-kol counts as one of the largest In Tibet T 
it cannot in point of size be compared with that of the Kum-kttt. The former, like 
the latter, receives the greater part of its water-supply from the south, i. from 
the Arka-tagh, and like the Kum-kol it is situated in tlie nortitem part of its own basin, 
the amount of water it receives from the mountains that border it on the north being 
excessively small These mountains, which stretch from east to west, are of great 
magnitude. North-west of our camp they consisted of a serrated snowy crest, which 
decreases in height towards the east, at the same time growing flatter anil more 
rounded, until finally it conies completely to an end, or is merely continued in a low 
saddle, which separates the basin of the Atschik kdl from that of the Kum-kbl. To¬ 
wards the east-north-east the country' is very open, though in this quarter again the 
basin is bordered by a low ridge or swelling. 



t ig- >31. T.OOKIXG N FROM CAMP DiV {cOMTUttJAVION TO THE FLIGHT OF FIG. I jO). 


In the projecting elbows of die glen various kinds of green schist cropped out 
at various angles, e* g-, )6° to the N- to° E-, 55° to the N. 40” W., 65° to the 
S. tj' W,; while dose to Camp LXV the larger, close-grained rock cropped out at 
47" to the S. 25 s W. Thus the outcrop looks towards the lake, and below the 
cliff is a scree of detritus and sand. 

The sky was now for the most part dear. On the 3rd October the wind 
blew hard from die west, with a velocity of 15 m, in the second. From the thick 
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clouds of dust and sand that were whirled up it was often quite easy to see how 
the winds deviate in the valleys and glens: in fact, the dust-hasse was sometimes so 
thick that for a short period the air was quite darkened by it. Here however, in 
contrast with the basin of the Kum-kdl, there was no drift-sand, at any Tate there 
was none within sight. Next day the sky was thickly clouded over, but it was not 
until evening that any snow fell. At two o’clock we had a storm from the west. 
By this we had again reached drier regions, for in the Atschildkbl basin the surface 
was nowhere marshy. 

This locality was frequented by large numbers of kulans, orongo antelopes, 
and wolves. 



Fig. 13s. SOME VIEWS OP THE RIVEfl OT ATSCIIIK-KOL. 


Octobcr 5th. Immediately after leaving camp we forded die stream that flows 
down into the lake from the west: it was there 34 m. broad, and had a mean depth 
of o.z S m., a velocity of cu 5 nu, and a volume of 5.5 cub.m. in the second. It was 
full of ice; but the morning being sunny, the ice was soon loosened from the banks 
after the river began to rise, as we distinctly saw it doing in the branches and 
side-arms which it forms just there on both sides. It is only occasionally that the 
river is collected into one single channel; it is generally divided into two or more 
arms, all shallow, and flowing round flat mud-banks. The bed consists entirely of 
hard, firm clay, without any admixture ol gravel. Strange to say, there were no 
traces of the formation of erosion terraces, at any rate at the spot where we forded 
the river. Hie stream flow's quite on the surface in a slight hollow' drawn across 
the plain, and one naturally asks, how it is that the great volume of water — and 
tn the summer tt must make a flood of very considerable magnitude — has not 
succeeded m scooping out for itself a more distinctly marked channel 

The water is almost everywhere clear. The river flows pretty straight to¬ 
ward, the lake, without describing any wide curve,; hut the lake was no longer vi- 
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sible. At a considerable distance north of this river we forded four other water¬ 
courses, the biggest of which had a volume of 2 cub.m. in the second. These came 
from the north-west, Rowing out of the range that borders the lake-basin on the 
north. The locality in which they appeared more especially to originate is that 




Fig. <33- ™SIF VrtW* OF THE RIVER OF AT5C1IJK-I1&L. 


around the peak A 3. though this I was not able to determine with certainty. Be¬ 
tween the river and these four streams, which probably unite before they enter the 
lake, there are several other watercourses, then dry and very shallow, and the 
country adjacem presented clear evidences of having been under water for a broad stretch 
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in the summer; for it was still moist and marshy to a threat distance from the stream 
and the ground consisted of a deceitful yellow clayey mire. The country here was 
remark ably flat, ami in crossing over this broad latitudinal valley in a diagonal 
direction, as we were doing, it was impossible to detect either slope or undulations. 
The shape of die valley bottom explains the absence of erosion-terraces beside the 




rig. 134. SOME VIEWS Of | HE WVER Of ATSL'KIK-K'jL. 


river. In the height of summer, when it would be utterly Impossible to cross this 
valley, its lower section is in great part inundated; perhaps the western shore of the 
lake reaches then all the way to the vicinity of Camp LX V. The shape of the basin 
throughout [joints to the lake being unusually shallow, so that but a slight rise of 
its surface must be followed by an [incomparable enlargement of its area It is 
owing to these facts, that the river spreads out over a great part of the valley and 
then in the autumn withdraws into the shallow bed in which we found it. that it 
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enjoys no opportunity of creating erosion terraces, but expends its energy instead in 
sedimentation and in levelling up. 

We were travelling north-north-west, making for a gap in the crest imme¬ 
diately west of the snowy peak C3. where there appeared to be a pass. After cross- 




Fig. 1 ^6. GRAZING OK TFTE ROAD. 


ing the last of the watercourses, we entered upon a gently rising saj\ almost entirely 
barren, and strewn with fine debris, but without rainwater rivulets. It was not until 
we reached two chains of low hills a good bit farther on that we came across the 
next watercourse, and it was perfectly dry. On the other side of it the saj continued 
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again, though diversified by an occasional patch of grass. 1 o the oast we perceived 
a buttress or supporting ridge of the range which we were then approaching. South 
of it the country was extraordinarily level and open towards the east, while the great 
valley extended westwards for as far as we were able to see. In this latter direction 
there must however be a low flat swelling or saddle, the water-divide of die latitu¬ 
dinal valley and the western boundary’ of the Atschik-kbl. 

We gradually made our way into the mouth of a trumpet-shaped eroded water¬ 
course, dry and flat; though a small spring gushed out on its brink at an altitude 
of 4548 m. The grazing here, although scanty, was better than in any- part of Tibet 
that we had recently visited. 



Fig, 157. A DEAD OROXRO. 


We saw hard rock nowhere, though at Camp LXV there were one or two 
small outcrops of fine-grained conglomerate, sticking up out of the ground. 

The weather was bright and fine, with the exception of a short, but violent, 
storm from the west, accompanied by fine drifting snow. 

October 6th. We continued to ascend over moderate!)' hard grass-grown 
ground between two dry watercourses. The' pass appeared to be quite close as well 
as easy , but we soon learnt that we were separated from it by some as bad ground 
as it is possible to conceive. The peak C3, which rose to the north-east of us, 
wretches away to the south-west and south-south-west in a rounded curve. Its Hanks 
are scored by a great number or deep ravines (fig. 138). with perpendicular sides; anti 
it was only by making use of the beds of the small side-torrents that we were able to 
travel across this peculiar country. The formation b exclusively gravel-and-shingle anil 
deposits of red sand, gravel, and soft earth. At length we struck into a larger water¬ 
course that led straight up to die pass; and although it was dry, it contained some 
scattered sheets of ice. The peak B3 and die crest of the range to which it belongs 
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were now visible in. foreshortened perspective in the M'est, while the peak C3 was 
on our right. The basin of thu Atschik-kbl lay behind us, shrouded in mist, and 
the crest of the Arka-tagh was no longer visible. 

At length we reached the pass (alt. 5143 m,). 

I can only pronounce it too difficult a pass for our 
caravan after it had spent three months in Tibet. 

From its summit a panorama of mountain-peaks and 

,, , T 1 , 1-IC. !„$$. VERTICAL SECTION OF A 

ranges was now unfolded to our gaze. In the west ravinf.. 

and north-west was a massive spur which U3 thrusts 

out towards the north, and between us and it were several similar spurs all parallel 
to one another* Afar off in the north was a range that runs east and west From 
our then point of vantage it was not possible to obtain with any degree of dear¬ 
ness an insight into that chaos of mountains,, that labyrinth of glens and valleys, 
just east of the pass we discovered two very large, though short, truncated glacier 
arms, descending from C3 towards the north-west The northern acclivity of the 
[*ass is pretty steep. In the little glen in which we pitched Camp LXVIt (alt. 3108 
m.) there was neither grass nor fuel nor water. 




Fig, on tue plains s. e. oe atsCihk-kou 


Not lar north of Camp LXVI a small rib of sandstone cropped up out of the 
ground at an inclination of 74 0 N. In the vertical sides of the deep ravines sections 
of argillaceous schist and conglomerate were exposed here and there, at first at an 
angle of 56 q W„ but later with a dip of 57 0 towards the N, 2$'' E. Amongst the debris 
with which the watercourses were choked was also some granite, and it is of granite 
that the strata of gravel-and-shingle essentially consisted. Nevertheless we saw no 
hard granite rock all day long; but no doubt the peaks B3 and C% are built up 
of this rock. Immediately south of the camp we found a reddish schist, dipping 51° 
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towards the N. $8° W., and on the pass itself the same formation dipping iO° 
towards the S, 6o° E. Immediately north of the pass we saw no hard rock, but 
the debris was composed of the rock that I have last mentioned and of granite. 

Thus wc had at length crossed over the range that fences in the basin of the 
Atsehik-kbl on the north. In its broad features the architecture of this basin is the 
same as that of all the self-contained basins which we have lately visited in north-western 
Tibet; that is to say on the north and south it is bordered by parallel ranges and 
east and west by flat swellings, forming the water-divides in the latitudinal valley in 
which the salt lake is situated. Generally speaking, the basins on the Tibetan plateau 
are elongated from east to west; but the basin of the Atschik-kol appears to be on 
the whole more circular. According to Roborovskij’s map, the lake itself is also 
round, anti not drawn out to east and west like the lakes on the Tibetan highlands. 

With the view of enlarging our survey of this region, it will be interesting to 
quote briefly Roborovskijfs experiences. During the PjevtsoflF expedition in 1889—-90 
Roborovskij made an excursion from Mandarlik on the upper TscherLschen-darja 
eastwards to the Ajagh-kumkol and in the course of it discovered die Atschtk-kttl. 
His description of this is very instructive, even though his orography is in some 
points not quite accurate. He started from Mandarlik on the 15 27th of August, 
so that he reached the Atschik-kol about a month earlier than I did, that is taking 
note of the year only. 

Leaving the Tschertschen-datja immediately above Mandarlik, he proceeded! up 
its tributary', the Musluk-su, in a south-eastern direction, until he reached a secondary 
pass. 15,500 feet high. The glen by which he ascended was narrow and filled with 
debris, and towards its head the ascent was very steep. On his map he gives to 
this pass the name of Musliknin-atasl-daban (the Pass of the Father of the Ice-Region,), 
but in the text he calls it Musliknin-atasi, The latter is the more correct form, 
though it ought to be written Muslukning-ajtuse, that is the Pass of the Ice-Region. 
On the east side of the pass he descended to the UUugh-su, the true head-stream 
of the Tschertschen daija. This stream flows there at the bottom of a deep glen 
and. going northwards, pierces the range which Koborovskij calls the Muslik-tagh, 
and which is identical with the range that we crossed over between the peaks 
B3 and C3. 

The U tlugh-su is formed by the confluence of the Palkaklik-darja, from the 
south, and the Akka-taghning-su (--= Arka-taghning-sti), from the south-east, both 
streams originating in the Arka-tagh. He followed the latter up towards the south¬ 
east, having on die north die long and gentle slopes of the range through which 
these streams cut their way anti on the right the Arka-tagh (Prschuvalskij Chain), 
with its immense snow-fields. Leaving the Arka-taghning-su on the right, tliat is on 
the south, he continued his journey towards the east, across a plain that was soft 
and in places marshy. To the north-east rose the snowy mountains of Ajajaltk-tagh.* ** 
On the way he crossed over a number of brooks, flowing towards the north and 
entering^ the large river of Atsduk-kblntng-kojasi,*• which discharges into the 

* This name seems to U incorrectly spelled It ought probably to be Ajaghlitlagh, or I he 
lower Mtnmuau, m contradistinction to Arka-tagh, mountains which am in reality htifher 

** Kojati ought probably to be Kujuschi — Confluence. ' 6 " 
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Atschik-ktil — a stream identical with that on the right bank of which 1 pitched 
Camp LXV. The region abounded in kulans and orongo antelopes, as in October. 
Continuing farther in the same direction, he travelled to the small foot-liilLs of Ka- 
radgo-kum-bujiin,* the extreme outlier of the Arka-tagh towards the large open 
basin. 

In its lowest reaches the stream is joined by several tributaries and there are 
in this part a great number of small pools. The sandy western shore of the lake 
was in many places marshy, anti it proved to be impossible to get round the lake 
by die west and north. The lake also receives another stream coming from the 
south-west and called on the map Ajgin-utagnm-su; it is there shown as quite short 
and as though it issues out of the extreme northern outliers of the Arka-tagh. As 
a matter of fact, it is identical with the river beside which we made Camps LXH 1 
and LXIV and which breaks through two ranges that run east and west, 

Roborovskij gives the following information with regard to the lake; *The 
Atxchik-ko! is pyriform in shape, and sends out a blunted bay towards the north.** 
In circumference it measures about 75 versts anti its greatest breadth Is 25 versts. 
Its shores, with llie exception of that on the south, are very fiat, greatly impregnated 
with salt, and in places marshy, especially on the west, where are the arms of the 
Atschik-kolning-kojasi and Ajgin-utagnm-su, as also a number of minor feeders and 
the tiny lakes to which they give origin* The southern shore is however high, and 
is accompanied by a rampart of sand. The offshoots of the range on die south, 
some of which reach right down to the lake, form three rocky islands close to the 
shore. From the eastern end there projects out into the lake a narrow longue of 
land about 6 versts in lengdi; and a similar tongue of land juts out from the northern 
shore, forming a large bay. The water in the Aischik-kol is sa!t.» 

From the lake Roborovskij travelled on due east, crossing over the northern 
spurs of the Arka-tagh, with a broad valley between them. Here too he crossed 
the water-divide between die basins of the Atschik-kbl and the Ajagh-kum-kol. From 
Roborovskij s description it is evident that the eastern water-divide of the basin is a 
more pronounced feature than the western. With regard to the latter lie says 
nothing direct, but the map shows where it lies between the rivers, although there 
is no indication of any elevation of the ground. From this it is to be inferred, that 
the western water-divide is particularly flat, possibly it is not even evident to llie 
naked eye. The same thing has been observed scores of times on the Tibetan 
plateau. Roborovskij’s description of his route gives a clear picture of the morpho¬ 
logy' of the country, anti it agrees admirably with die obsenations which I myself 
made along the itinerary I took through the same basin, my route cutting his at 

* 'rite word Karadgo is unintelligible. Probably the guide who gate him the word was 
suffering from a cold and pronounced an n as if it were a d. Karango-Vtim-burun .is a more likely 
form, and would mean the Cape of the Black Sand, ’t he name points to the presence of an expanse 
of sand, although the text says nothing about any such expanse. 

'j’ 0 judge from (he map it is circular rather than pyriform- I venture to think however 
that as an actual fact it is elongated in the same way ;is the Ajagh-kutn-kol, for if the lake has a 
diameter of 20 to 25 versts and its northern shore is very Hat. Roborovskij, who travelled on the 
southern shore, would not be able to see the opposite side of the lake. As however he distinctly saw, 
not only the northern shore, but also its blunted bay, the lake must measure a good deal less from 
north to south than it docs from east to west. 
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right angles just west of the lake. On the other hand his account of the grouping 
of the mountain-ranges is inaccurate. Let us take first the mountains on the north 
side of the basin of the Atschik-kol; tht;re Roborovskij has entered on his map no 
less than seven parallel ranges, all stretching from the north-west to the south-east. 
The highest lies farthest to the north-east, namely the lAjajalik-taglu, which is repre¬ 
sented on the map as being covered with fields of perpetual snow, crowning the 
crest to which my peak A3 belongs. The chain farthest to the south-west is quite 
short, and rises on the right bank of the Arka-taghning-su, On the right bank of 
the Ullugh-su there is a meridional range, and from its eastern side five of the seven 
chains proceed. From the point of view of orography and erosive action this ar¬ 
rangement is absurd as well as inconceivable; besides, the traveller did not see all 
these ranges, and consequently ought not to have entered them on his map. West 
of the Ullugh-su he shows the range of Musluk running east and west. Now there 
cannot be the slightest doubt that the *Ajajalik-tagh» is the eastward continuation of this 
same Musluk, so that instead of the seven ranges mentioned we have only one cul¬ 
minating range, which stretches from west to east until it dies away in the region 
north-east of the lake, a range that lies parallel to the Arka-tagh and a host of 
other ranges in northern Tibet Possibly, like the Arka-tagh, it may have unt: or 
more subsidiary chains of foot-hills; but any way it must be regarded as a distinct 
and separate range, quite as much as the Arka-tagh is. 

The range that bounds the basin of the Atschik-kol on the north is cut at 
right angles by the deep transverse glen of the Ullugh-su or upper Tschertschen- 
darja. By following this glen upwards Roborovskij escaped crossing the range by 
a pass, though I crossed it by a pass between U3 and C3. In consequence of this 
he did not enjoy such an excellent opportunity as 1 did to study the broad features 
of the orographical structure. 

Thus ive find the same faults in Roborovskij’s map of the country south of the 
Atschik-kol that we have already noted in his map of the Arka-tagh in the region around 
Schapka Monomacha. He depicts tin; former as a very straight ami regular main range 
throughout; such does exist of course, and it is not in that that the errors complained of 
are to be discerned. But he shows fully a dozen spurs and offshoots jutting out 
from this range towards the west-north-west, and gives a length of not less than 
170 km. to the longest of them, which rests its western extremity upon the river and 
thence sinks down to the Atschik-kol. it is these spurs and offshoots that appear 
so very absurd. In reality they have no connection with the Arka-tagh, for its 
northern offshoots are short and meridional, while the ranges to the north of them 
run east and west and are in several places pierced by ihc streams of the Arka-tagh, 
these last terminating, some in the valley of the Atschik-kol, others in the basin of 
the Kum-kbl. Apart from these orographical mistakes Roborovskij's reconnaissance 
of this region is especially instructive anti valuable, 

October 7 th, We now travelled away from the snow-clad spur west and 
north west of Camp LXVII. I here was a gap in it, which appeared to promise a 
pass, possibly a water-divide between some of the tributaries of the Tschertsehen- 
darja and the i oghri-saj, which we were now approaching. At first we bore to 
the east, travelling across rounded ridges of ddbris, bordered by deeply trenched 
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gorges, then quite dry. A few patches of snow still survived. We were now quite 
clow.- to the face of die glacier-arm of Cj, with its rather large terminal moraine, 
extending fully 300 m. in front of the actual glacier and embracing in its mass some very' 
large blocks of granite. In tins way we travelled north of the peak C3, which is 
on that side covered with snow and sheeted with ice. North-eastwards this peak is 
continued by an imposing range, which we had long had on our right. From the 
valley we were unable to decide how far this was a continuation of the main range 
to which the peaks A3, 1 ^ 3 , and C3 belong, but probably it is such a continuation. 



Fig- 1 40 , LOOKING UP TOWARD5 C 3 FROM CAMP LXVIII, 


After crossing over a great number of torrents in die open valley that forms 
the real source-region of the Toghri-su, and then descending its slopes, we reached 
the principal valley, down the bottom of which flows a small brook, then everywhere 
frozen. The water-line showed distinedy that in die height of summer the stream 
swells to formidable dimensions, and die impression was confirmed when we cast a glance 
up the valley, and saw how the streams of thaw-water and spring-water gather off a circle 
of snow-clad mountains and crests, and converge upon the principal glen in which we 
then were. To the left, that is the north-west, our glen is bordered by a range of 
medium size without snow, and in its upper part it appears to be pierced by one of the 
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spring-fed streams of the glen- The peak B3, which we no longer saw, sends ofl 
several large snowy ranges, the disposition of which, from, the place where we were 
travelling, it was impossible to make out. To the north-west, beyond the nearest 
range on the left side of the valley, we perceived an imposing mountain-range, almost 
entirely covered with snow- This I took to be Prschevalskij’s Moskov.sk ij Chrebet, 
and one of its prominent peaks was that which lie calls Kreml, To the south-east, 
beyond the range C3, we saw another, but Hatter, range. Had we chosen a pass 
to the east of the peak C3. we might possibly have crossed over the northern 
border-range of the Atschik-kol basin at a far easier s[>ot than dial by which we 
actually did cross it 



MI. VIEW LOOKING MV. IS THE UACKfiROUNIh T|U1 HfJUJilAJS-MA5S 1K P.HIl. , 


All day our glen, the upper part of the l oghri-saj, sloped very gently down 
towards the north-east: one would have to travel a great distance in that direction 
before getting down to the level of the Atschik-kol- Hie bottom of the glen is 
plentifully strewn with debris anti perfectly barren, though lower down we came m 
a few places across tiny masses, cautiously sheltering themselves between the stones 
and the gravel. There were no traces of wild animals, except that at Camp LXV 1 II 
(alt. 4795 m.) we saw die droppings of kulans. 

In narrow places, where the stream closely hugs the face of the granite cliffs, 
die bottom of the glen is clicked with fragments of that rock as much "as 1 cub.m' 
in magnitude. These, being water-worn, were rounded like eggs or balls. Even 
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thus early the idea suggested itself, that this route must be impracticable in summer, 
for in places the stream must then wholly fill the bottom of the glen. For this 
reason the gold-miners, who work at the mines lower down in the same valley, 
usually travel to them in the autumn, when the river lias dropped sufficiently. 

Granite was now predominant every¬ 
where. Still dicre must be also a finer 
grained, extremely hard crystalline schist 
somewhere in the hard rocks, for the 
debris in the bottom of the glen contains 
fragments of such intermingled with the 
granite, although in far smaller quantity. 

All the way down the glen the cliffs were 
composed of a yellowish or pinky granite, 
ami at Camp LXVIll the granite formed 
a vast tains slope on the right side of 
the glen. This granite region is rich in 
wild, craggy' scenery — fantastic outlines, 
imposing masses and spurs of bare rock, dome-shaped, compact, ami extremely 


Fig, Ml, TtWHIll-SAj. 



Fig. M j. TOGHRI-SAj, 


rugged pinnacles. 

October 8th. Toghri-saj, with its deeply accentuated glen formation, is indeed 
a remarkable phenomenon. It resembles a gigantic conduit, placed close to tlie west 



Fig, 144. CAMf lxix. 
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border of the vast open basin between the mountain-systems of the Tschimen-tagh 
and the Arka-tagh, a basin that is divisible, as we liave seen, into the two self- 
contained basins of Atschik-kbl and Kum-kol. On the other hand the drainage area 
of the Toghri-saj belongs to die Tschimen-vaJley, a Lhird self-contained basin. On 
the west die region of Toghri-saj is bordered by immense offshoots from the region 
of the Tsehertschen-darja, a region that forms part of the vast basin of Hast Tur¬ 
kestan or Lop-nor. 



Fig, 145. itOtWTAtKS OS THE LEET SIDE Of till: VALLEY. CAMP LX IS. 


I will now proceed to describe the glen of Toghri-saj and then endeavour to 
ascertain its position in relation to the mountains that lie nearest to it. 

I - ro 111 Camp l.X\ III, where the first wretched grass occurred in the glen, we 
proceeded towards the east-north-east. The glen is here broad and open; the 
surface is hard, being composed of fine consolidated material, with a little grass 
growing at intervals on gentle eminences. Small subsidiary glens join it from both 
sides. A dark mountain mass on the left forces die glen to turn to the east-south- 
east, but after two or three bends it again resumes its north-east direction. Heside 
the dark mountain-mass our glen is joined on the same side by a particularly large 
glen, which actually looks as big as itself. At the point of junction there is an 
expansion with good grass, and it was here we came upon the first three stone huts: 
they consisted simply of four square low stone walls, with a door-opening, but no roof. 
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At the point where the glen bends to the north-east, it contracts to the sem¬ 
blance of a wild and deep-cut transverse glen, a veritable gorge, grander and more 
picturesque than any other glen I have seen in that part of Asia, wilder in fact and 
more rugged than the transverse glens of Dalai-kurghan and the Tscharklik-su. For 
our exhausted camels this proved an exceedingly tiring bit of road. To go down it 
was difficult enough; to have attempted to climb up it would hardly have been possible 
with camels. Excessively narrow and carved to a great depth through the granite 
cliffs, it makes numerous short bends anti windings, and to make matters still worse, 
its bottom is choked with water-worn blocks that have fallen from the crags above, 
and in some places are piled up to a great height. In and out amongst these 
masses of rock winds the stream, although its volume was then hardly bigger than 
Vi cub.m. in the second, and it was moreover frozen completely over, the lec being 
strong enough to bear the weight of our camels. The only places where the cur¬ 
rent still trickled was down the steep declivities and where the velocity was greater 
than usual. The only part of die glen along which we were able to march with 
our camels was in the actual stream, though the gold-miners, who travel with asses, 
are able to get along on the sides of the talus slopes. Now the granite cliffs drop 
by fantastic steps to die bottom of the glen, now the brook is fenced in, sometimes 
on one side, sometimes on both, by scarped terraces of gravei-and-shingle (fig. J43). 
Occasionally there is a little expansion with a fairly level floor. The glen is throughout 
destitute of vegetation. It was only in its upper part tliat we found a little grass 
and traces of kulans anti antelopes; these animals never venture into the lower parts 
of the glen, for it is visited every year by human beings. On the whole die glen 
has an extremely gentle slope, though towards the end of die day’s march we found 
some steep steps below' the gravel-and-shingle terraces, especially on the right side 
of the glen. 

About half-way down we saw on the 
right, that is to die south-east, beyond 
and over the top of the spur that shuts in 
the glen of Toghri-saj, a range of mo¬ 
derate dimensions, In part covered with 
snow and without any upstanding peaks. In 
the opposite direction, to the north-west, 
vve saw no range, although there no doubt 
ts one. The cliffs that fence in die glen 
of Toghri-saj on that side are precipitous 
and wild, and are pierced by steep rugged transverse glens, filled with fallen de¬ 
tritus. Camp LXIX had an altitude of 4515 m. 

Granite predominated all day, and was of endless varieties, mostly beautiful 
fine-grained grey, but also red, pink, flesh-coloured, green, and light green. Besides 
granite there occurred also conglomerate, crystalline schist, and porphyry. 

It is in the narrowest part of the glen of Toghri-saj that the gold-mines are 
situated. They are visited every year by a number of gold-miners from the south¬ 
east of East Turkestan. Two of my men. who had themselves formerly visited the 
spot on that errand, professed to be able to estimate the number of miners who had 



fig, 146. vertical section or the toghri-saj. 
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been working there recently; they put it at between 30 and 40, They declared that 
these men had set off for home about 20 days previously, or about the 20th Sep¬ 
tember, when the autumn begins to feel chilly and the grazing in the vicinity, upon 
which they feed their asses, is very nearly all finished. The miners seldom stay 
there longer than a month. They cart}' flour with them on their asses, and there 
are generally one or two pavans (»hunters*) in the company, who provide the rest 
with kulan or antelope meat, and in that way earn their own living. In four different 
places in the glen we found small ^villages* with mines all round them. The huts 
are built of graveband-shingle, that is to say walls are erected of this material, either 
square or oblong in shape, hut without any binding material 

between the separate blocks of stone. They make a roof out 

of a piece of linen which they bring with them, and if necessary 
they support it by a pole placed across from the one wall to 
the other. These huts are very small, the sides not more than 
2 or 3 m. long. In one comer there is a fireplace for baking 
bread. In only two of the huts did we find utensils left behind, 
— rakes with which the stones are separated out, a barrow 
in which to carry' away the rubbish after it has been examined, a trough for baking, 
or possibly for washing the auriferous sand in, and some spars for holding up the 
roofs of the tents. The huts form a mosaic of walls and heaps of rubbish, in and 
out amongst which run narrow foot-paths, They were like the ruins of a burnt-out 
homestead, of which nothing is left except the mere shells, forming a veritable labyrinth 
of stone. The respective claims arc marked off by a couple of stones set up on 

end and leaning one against the other. JVisr/tarts, that is to say marks, consisting 

of the skin or skull of a kulan or antelope, are employed to indicate ownership of 
a mine or working, in which nobody may dig except the man who erected the 
nischau. 



Fig. 147. OROTOTH 
PI..WS op * hut. 


A very' short distance below the sharp bend in 
the glen, where the first huts stand, we observed, among 
the debris of the gravel-and-shingle on both sides of 
the brook, a number ol workings or pits surrounded 
by long lints of heaped up stone and rubbish. And as 
we travelled down the glen we counted thousands of 
workings. In shape they are quite different from those which i had previously seen at 
Kapa- In the latter locality they form deep vertical holes; here on the contrary they 
form wide cavities, seldom more than 2 1 2 m. deep, most frequently less than that. 
Hy far the greater number of these workings were abandoned long ago, and onlv a 
few bear indications of having been recently excavated. The gold, which occurs as 
small round, flattened particles, b sought for in the deposits of sand, grave], and 
small fragments of rock that have accumulated in the bottom of the glen. It is 
tlirough these that the river has carved out its bed, so that it is here inclosed be¬ 
tween sharply outlined scarped precipices. It is on the flat top of the escarpments 
sometimes also a little Mow them, beside the bed of the exisilng stream that the 
1 mines* {kan) are dug. Nearly all of them are however so situated that they are 
safe above die reach of the water, even when the torrent is in flood. Sometimes we 
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may observe in the face of the hard granite one, two, or even three shelves or steps, 
indicating former levels of the bed of the torrent, which have been more or less 
loaded with debris produced by subsequent weathering above, and in this debris also 
bans are dug (Jig, 146). When the deposit of debris rests directly upon the bare 
rock, the miner has to dig right through it, and then most likely finds the gold at 
the very bottom, Alt the coarser material is removed simply by hand, being flung 
up on to the surrounding heap of rubbish, though spades ami pickaxes are also 
employed- The yield is said However to be rather poor, and it is seldom that the 
miner earns enough to repay him for his trouble. Professional miners are accustomed 
to visit die mines of both Toghri-saj and Bokalik during the course of the same 
summer. If the results at tile one place prove disappointing, better luck is hoped 
for at the other. 
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CHAPTER XII. 


FROM TOGHRI-SAJ TO TEMIRLIK: ROCK PICTURES. 


October 9th. A little way below our camp the glen inclines to the east, and 
at the same time grows broad and open. Down the middle of it wound the ice¬ 
bound torrent. Although the glen still continued to be filled with detritus, travelling 
was not so difficult. Beyond the spur on the left side <>f the glen rises a consider¬ 
able range, crowned by two dome-shaped snowy peaks. The mountains that now 
inclosed the glen on the right were fairly low. 



!49. VEkTll'At SECTION AT CAMr LXIX. 


1 he entire region was painfully destitute of vegetation; soft ground there was 
none whatever. It was only after we turned the next dhow, and the gkn assumed 
a more northerly direction, that we found a little wretched grass. A multitude of 
dry torrents, with which the detritus at the bottom of the glen is furrowed, indi¬ 
cate that tire summer flood must be especially large; in fact it must grow bigger as 
it rolls clown the glen, for it is joined by several tributaries as it proceeds. Three 
of these side-glen5 are particularly large, and two of them seem to issue from the 
recently mentioned snow-clad peaks. 


At Camp l-XIX we observed three very distinct superimixised terraces. The 
lowest is about 12 m. thick (or deep), the middle one 7 m„ and the uppermost one 
T5 m. (fig. 149)- On the left side of the glen the two top terraces are composed entirely 
of detritus and gravel-a nd-slimgle, while the bottom terrace, which forms an almost 
|M.rfcctlj \ertical wall, and is directly exposed to the erosive action of the torrent 
consists of hard rock, namely greenstone. All day these three terraces were as a 
rule severally distinguishable, though occasionally at the bends or angles they become 
fused into one. Often the green schist crops out in their faces, and often'too they 
are pierced by narrow transverse ravines. At Camp LX IX the green, fine-grained 
schist cropped out at 70- to the S. 45 s H.; at the elbow where the glen bends to 
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the east, it dips 60* towards the N. 50° W., the rock ticing there exceptionally hard and 
fine of grain. Lower down, near Camp l .XX, the dip was 69 towards the S. 6o D \V. 
and 42 0 towards the S. 5 \V. But between the hard strata there were other green schists 
of a coarser consistency. Granite was abundant among the detritus, though we no¬ 
where found it in the hard rock. Thus it is only in the granite region that the 
glen presents the features of rugged wildness and sharply accentuated relief that I 
have alluded to, As soon as it emerges amongst the schists it broadens out and 
the slope is more evenly divided. 

October loth. It was not until to-day that we 
once more got down to tile same level that we had been 
at when beside the Atschtk-kol, which proves that the 
glen has a pretty long and gradual slope. In proportion 
as we approached lower regions it also grew colder: it 
was now pretty close to — 19 0 C. In the course of the 
morning, although the sky was perfectly dear, a furious 
wind sprang up from the west, and during the day the 
temperature may have risen to a couple of degrees 
above zero. At ten o'clock the muddy water was flowing down on the top of the 
ice that covered the brook, but about a couple of kilometers below Camp LXX 
(alt. 4352 m.) flowing water and ice both alike came to an end. the water being 
absorbed by the dry gravelly bed. The quantity of snow also decreased 011 the 
summits of the peaks and ranges in proportion as we approached relatively lower 
regions, where the precipitation is naturally less. 



Fig. 150 , ri-AN or terraces 
AT A IflOP. 



Fig. 151. 


The gk-n continued to be broad and open, and extended in a long, straight line 
towards the north-north-east (fig. 151), We kept close to the left side of the glen, 
doubling one green schist promontory' after the other. On the right we had a range 
of mini crate altitude and entirely Tree from snow: but a long way beyond this in the 
north-east we caught glimpses from time to time of snowy crests, which plainly be¬ 
longed to the Kalta-alaghan. The range on our left was pierced by a very broad 
glen, which widened out like a trumpet-mouth as it debouched upon the Toghrksaj. 
The mountain-chain on the left or north side of this glen is of great size and is 
crowned with snowy peaks. This side-glen is on the whole narrower, and appeared 
to be shorter, than the Toghrksaj: but while the principal glen or valley was, as I 
have said, dry , the side-glen was traversed by a brook of respectable dimensions, 
which then continued to die north in the united valley-. At Camp LXXI (alt. 4067 m.) 
the stream carried about 2 cub. m, of water, and wheeling round a butte flowed on 
towards the north-north-west. Here we found, in a little sheltered glen-mouth, better 
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gra-s.s than we had seen for a long time, and japkak also was fairly abundant. Traces 
of (ires indicated that the locality is visited by the gold-miners. 

The promontories that we doubled on the left side of the glen consisted of 
green crystalline schist at icj \\'„ while that which we doubled on the right con¬ 
sisted of the same rock, dipping 45" towards the S. 45 s E. Thus on both sides of the 
glen the outcrop of the rocks forms dark lines and bands, very distinctly marked; 
the glen is anticlinal, at any rate in this part. Close to Camp LXXl the dip was 
i5r towards the S, 60" E., the rock consisting of a softer, greyish schist, which 
readily broke into slabs and lamina;. 



* if;. 15 s. 


PBOMOKTOKV os THE ftlUHT Sit*E 0? THE VALLEY W)T* rat RuC K 




At die terminus of the glen, that is to the north, there is an exceptionally 
massive mountain, and to the left of it we saw, a very long way off. a snow-clad 
crest which evidently belonged to the Ilve-tschimen. The lower we descended in 
this broad and weeping valley the thinner and rarer grew the rock detritus, while on 
the other hand there was a steady increase in the quantity of the soft earthy ground 

Kobwovskij, in the excursion which I have referred to above, travelled from the 
Ajagh-bim-fcol to loghri-saj, crossing on the tray the spur that borders the glen 
on the east by the easy pass of Ktim-btijm, <-bunm>. According his map this 
pass rises only 400 ,n. above the level of the take; from which i, is l>e inferred 

of 

»'i <-= i-nnisiusi for ”" id ; 1 t 

Ajnjalik-tagh is, td,hough I did lea.at la this same r^T £ZZZ 2 SL* 
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a range known as the Alt-alik-tagh, or the Mountain where Alt 1 lunted. Probably 
Ajajalik-tagh h a corruption of this name or. as [ said before, of Ajaghlik-tagh, especially 
;ls the Russian transcription of the Turkish names is generally more or Jess corrupt. 



Fig- *53- rnt SAME, 


At the promontory that projects westwards from the ridge on the right side 
of die glen, and which we doubled during the course of lids day’s march, we made 
an interesting and unexpected discovery, namely a rock-drawing in three separate 
divisions. These drawings have been made on a portion of the light grey-green 
schists, which have been polished smooth and stained a dark brown colour by wind and 
weather, and as they were incised, not very deeply, through die harder rock- 
1 crust* with some sharp iron instrument, they stand out clearly and distinctly against 
the darker background. Some disconnected lines still remaining show tliat portion* 
of other designs have been obliterated; from which we may conclude that these drawings 
go l ack to a respectable age. Of the three divisions (the lower edges of which 
arc about i'i m, above the level of the ground) the largest is about rb m. 
high, the second i m, high, and the third a little less; die largest figures are nlouL 
i foot long- The scenes represented are hunting scenes. On the smallest division 
or field a tiger-lumt is depicted, from which it may be inferred that the motif is derived 
from the region of the Kara-koschun or the lower Tarim, those being the nearest 
localities in which tigers are found. The same localities would seem to have 
supplied tile idea for the second scene, a hunter drawing his bow at a bird, 
probably a wild-duck or wild-goose. The weapons used are in every case bon 
and arrows, the bow being always at full stretch, and exhibiting a beautiful and 
complete curve, with the two extremities bent slightly upwards anti outwards. 
The arrows are long, and in the two cases in which they are distinctly seen, 
they are furnished with three fangs, and thus resemble a Neptune's trident. Prob- 
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ably tlve two outside fangs are merely meant to represent the barbs that retain 
the arrow jn the wound. Five hunters in all are depicted, and of diese two art- 
on horseback, two are kneeling, while the fifth is on f(X>t with his bow stretched 
above his head. It is interesting to observe, that in none of die pictures are 
fire-arms represented; from this we may conclude that these drawings were made 
at a time when such weapons were not in use, although it is doubtful whether the 
natives have ever ventured to attack the tiger with a bow ami arrows. Moreover 
there are also depicted a number of other animals, each in a characteristic 
manner, and although they are shown only in rude outlines, there can in no 
single instance exist any doubt as to what they are intended to represent. One 
or two of the smaller animals might, it is true, pass equally well for domestic 
sheep as for young antelopes; and, curiously enough, a well executed kulan is 
marked with vertical stripes like the tiger, and consequently resembles a zebra. 
From the tuft at the end, it is evident that die draughtsman did not intend Ids 
drawing for a piebald horse. 



l he left-hand division consists of two sections. In the up|*r section we have 
a galloping kukut, a wolf with his nil drooping but curled up at the end, a young 
antelope, two birds fly ing, and three yaks, one of which is half obliterated his head 
being represented „ free. In the lower section there are a hunter on foot pursuing 
f b ; rd hu "* r o» horseback with both legs on the same side of ;]£ 

horse, am! at the bottom an ammat grazing, no doubt an antelope. In the middle 
div,s,on we have at the outside on die left a hunter stalking and a sheep, and I 

itkw rl Tsl wh °- “ ,ntended t0 f*®* at lhc two Y&* depicted below him. 
A oi the y aks again is an orongo antdope running, easily recognisable by its horns. 

As regards their shape, these three animals are particularly well done. Above the 

hunrer IS a ouHugged animal probably a dog. In the thin! division the tiger anl 

a man on hogback are depicted. With regard to the former figure there List, 
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no room for any doubt. The kulan shows, it is true, the same vertical stripes, but 
the tiger is recognisable from his long tail without any tuft at the end and from 
his claws. 

The question arises, who can have drawn these artistic rock-pictures in this 
dreary and uninhabited mountain region. Were they Lopliks or gold-miners from 
the southern Tarim basin? To this question the answer is \ T o. In the first place, 
these people would never have occasion to do it. and in the second place they would 
be unable to draw them, for 1 have never observed amongst Lhem any evidences of 
a similar artistic skill. Only once have I seen rock-drawings undoubtedly executed 
by Miihammedans. and they too represented wild animals, namely on the stone 
1 'amgha-tasch beside the Kara-kol in the Hastern Pamir, where Kirgls (Kirghiz) live. 
But the rock'tlrawings with which 1 am now dealing are executed with a much surer 
eye and greater skill. No, it is more likely that the draughtsman was a Mongol, 
and dial the drawings date back to a time when the Kara-koschun region was in¬ 
habited by Mongols, indeed the) 1 may even date back to the epoch of the ancient 
Lop-nor. In any case the hunters are professional hunters, who hunted the tiger in 
order to sell the skin to the Chinese, as also kulans and yaks, again for the sake 
of their skins, though no doubt for their flesh as well. 



FEg. IJS- TUB KOCK-DkAWINfiS, 


And at Camp LNXI we discovered unmistakable evidence that Mongols 
had indeed visited that region, namely an or a group of slabs of schist, propped 
up on end one against the other, with the inscription On mane pad me hum engraved 
upon them a multitude of times, the letters lielng of two different sizes. We also 
came across several similar stones, inscribed all over with the same apostrophe, lying 
scattered about the flat entrance of the glen around our camp. Here there cannot 
possibly be any mistake; nobody except Mongols could have prepared those stones. 
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and every probability points also to die rock-drawings bating had the same origin, 
especially as they have been produced m exactly the same way by means of a 
lia miner anti an iron chisel. 1 he slabs bearing the prayer tor mulct are precisely’ 
hke those which I found in the southern border-range of Tsaj'dam in 1896, especially 
those in the glen of Ike-tsohan-gol. It is quite dear diat neither pictures nor in¬ 
scribed stones can have been executed by people of a settled race, for even shepherds 
would be unable to maintain themselves in that almost barren tract. Either they 
were simply hunters who made the lower Toghri-saj the scene of their opera¬ 
tions or they were pilgrims to Lhasa who left here an example of their art. 
Probably it was the former who in this way perpetuated their hunting exploits ami 
the latter who set up the obo. 



Fig, 156, the rooe-hrawimgs. 


, • T Kr 1 . • ' l Can, P LXXI "'<■ UIK ' mor <- cam,: into contact with human 

unKt * by meeting a couplu of hunters from Tschurttchun. who had cornu u„ t„ 
hu mountains to shoot yaks ami knlams. Tor the sake of thuir skins, which they Jn 
to the Andischan merchants. Thu nuacust cornu from that s,kh to TschJtLhun 

can hu m-achud . „ days. Thu unriru rrnau nrns thco„ R h the wu-rtu^Tu^ 
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of the Tsehiinen valley and then down the glen of the Tschertsehen-darja, which 
forms the direct continuation of the valley. On the map of the Russian General 
Staff we find entered several of these names, as well as two or three that were not 
known to my informant: the map list is Don-saj (= Dung-saj), Kosuk-kakti, Kara- 
tschoka. Dimna-Hk (= Dimcn-alik), Basch-matghun, Mandarlik, Tschoka-davan, and 
Muna-bulak {= Munar-bulak). 



Hg. THE ROCK'DRA WtSGS. 


The extreme upj>er end of the valley of Toghri-saj is said to be known under 
the name of Ajghin-otuk, 

From Camp LXXI a short cut leads east-north-eastwards to Tcmirlik across 
Lhe Piaslik range, the westward continuation of the Tsehimen-tagh; this route runs 
z>i<i Kum-hulak and Kisil-tschap. I preferretJ to keep to the valley of Toghri-saj until 
I came to the valley of Tschimen, my object being to reach good grazing as soon 
as possible. The brook makes its way by the east side of the little mourn a in¬ 
butte at Camp LXXI. We kept to the west of it, ami crossing over an in¬ 
significant saddle once more went down into the valley of Toghri-saj, which again 
contracts to a narrow defile between vertical cliffs. Here too the Toghri-saj is a 
transverse valley, though not as Roborovskij says between >Moskovskij> and •Co¬ 
lumbus* (= Kalta-alaghan), for the Kalta-alaghan does not touch the Toghri-saj at 
all. but, decreasing in altitude, comes to an end before that. The lower defile of the 
Toghri-saj pierces the Piaslik-tagh. a range identical with the Tschimcn-iagh, which 

I/tdiMj tm Ce*£rAf Ada. /// SJ 
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is here a gootl deal lower than in the quarter where we crossed over it above 
Mandariik. 

The scream had now swollen considerably and upon measurement gave the 
following results — a breadth of 11 m„ a mean depth of o.j in*, and a mean ve¬ 
locity' of 1.3 m., consequently a volume of about 3.9 cub. m. in the second. It was 
excessively muddy and of a reddish brown colour, though along the fiat reaches* 
where the current did not run too strong, there were narrow fringing* of ice. Tins 
defile cannot match the upper one for wild and rugged grandeur: the road is here 





h'ig. 15 S. WESTERN FAST nr tLVE-TSCHIMEN FROM CAMP Lxxrif, 


everywhere easy and we only required to cross the stream In three places. The 
lower it gets the more the glen broadens out, and on both sides at the foot nf the 
dark bare schistose cliffs are stretches of soft, level earth, with occasional patches 
of grass. At intervals small side-glens debouch upon either hand; it was in the 
outlet of one of the larger of these that we pitched Camp LXX1I (alt, 3992 m ) 
Here we had to tin- north the termination of the valley of Toghri-saj and at its 
upper end the Jive-tsdumcn, culminating in three conspicuous snow-capped peaks 
with red rounded heights below them, 

AI1 £ reci1 ? :Il [ lSLS predominated, as in die narrowest part cif the valley, the 
dip being 2S S.j ami the detritus in the bottom of the valley consisted of tile'same 
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October 15th. In its Lowest part the valley of Toghri-saj is lairly broad, the 
breadth being uniform; but finally it widens out trumpet-fashion and merges into 
the flat, open expanse of the Tschimen valley. By this the stream had shrunk con¬ 
siderably and it still continued to shrink as it approached the end of the valley. At 
one spot, where it creeps past a small granite buttress on the right side of die 
valley, it had contracted to a couple of small frozen rivulets* Hence to get down 
thus far and join the main stream of the Tschimen valley, which has its origin on 
the fiat saddle of Kosuk-kakli and no douht picks up a good many tributaries on 
its way down, was as much as the 1 oghri-saj rivulet was able to accomplish. 



Fig. i 59 . ilve-tsihimen fkoh ohm- lxxjh Icontin cation os the right or no. 15S). 


Upon emerging from the valley of Toghri^aj, we had to the west-south-west 
an extensive view across die large Kakir valley (Tschimen), the horizon in the far of) 
distance appearing to be as level as the sea. From that point of view the mount¬ 
ains on the south were very much more imposing than those on the north owing 10 
tin ir numerous large snowy peaks. We now marched straight ahead towards the 
north-east, brushing against one successive rocky promontory after another. »‘-se 
were the extreme northerly outliers of the Piaslik-tagh, a range that is not of especi¬ 
ally great magnitude and does not possess a single snowy summit. iLs offshoot? 
and spurs are’ however fairly massive and craggy', and between them appear small 
glen-openings, with faintly outlined watercourses, some of which, to judge from their 
shallow, rounded forms, never, or at any rate extremely seldom, would appear to 
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liave running water tn them. The ground was hard, and strewn with gravel and 
coarse sand, amongst which a scattering of japkak scrub was growing* Kulans 
anti orongo antelopes were mimerouH. 

To the north, on die westward continuation of the Akato-tagh, rise the peaks 
Lj, Mj, Ni, and t >j, belonging to die massive chain of the llve-tschimen. The peaks 
themselves were for tile most part enveloped in clouds, but the snow-fields on their 
soutliem flanks gleamed out very conspicuously. The red heights below them rxhi- 
biteti a very complicated relief, being gashed in every direction by a host of ravines 
and deep rain-water channels, similar to what we shall find lower down in the east 
of the Akato-tagh, 



THE .««, rum LX XIII (CUM,,, TO „„ 

.'y% a PP™ cW ‘^ *■*•*■* of the Stream at an arete angle. The stream 
as still of a respectable size, with strips of ice under both banks which consist if 
h, K h vertical erosion terraces of sand and detritus of graveHtnd^iimT T^t „„ 
the left ts especially accentuated. With regard to <L, r * 11 n 

t,, the general rule that obtains in these east-west latitudinal ^lle^^G^nerdh'^lle 
stream runs ncan.tr to thr fruit f i,„ „. 1 . - '- j uu_rally Uie 

larly in the latitudinal vallevs between “ k *? """t**? 

d,e stream does that <loZ down the ^ternvafaTr I “ 

- *. OW. 
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stream kee[« close to the northern u I is hoots of the Piaslik-tagh. These form small 
bosses, amongst which we rode in and out. 

At Ghisclta we found, close to the right hank, pretty good inll grass, although 
it was then dry and yellow. The altitude was 3769 m. 

The little butte on the right side of the outlet of die valley of Toghri- 
saj was composed of grey granite, lying at S3* % with a dyke of dark-green 
diabase in it Below the red hills and slopes which have given rise to the 
name Kisil-hojan, or the Red Promontory, the detritus and loose fragments of stone 
consisted of red granite and pegmatite, and the hard rock above pretty certainly 
consisted of the same varieties of rock, At our camp there was a black crystalline 
rock, dipping 84° towards the S. 30 H. Thus while green schist predominated in the 
valley of Toghri-saj, here the rock was granite. 

October 14th. Beyond Ghischa we 


travelled for a time beside the stream; 
then, leaving this to the south, we crossed pjg. 
over a more open, fiat slope reaching 
down towards the south-erasl. The stream 

had then a volume of about 5 cub. m., the water being almost limpid, with pieces 
of ice floating on its surface, while fringes of fixed ice lined the margins. The bottom 
was filled with debris. 1 lore, strange to say, not only docs the stream (low along 
tin* foot of the PiasHk-tagh, but it actually cuts its way through several of the north- 
going offshoots. These form cliffs of a rather wild anti picturesque character, their 
pret ailing tones being grey, black, or brown, while between them open out side-glens. 


THE SUMMITS; L.t, Mj, S’,, 
FROM C.AMI" LX XIV. 
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sometimes broad, sometimes narrow, though only one or two of these then carried 
water. On the other hand all of them possessed deeply trenched watercourses, 
bordered by precipitous terraces often several meters high. After heavy rains these 
channels will in the summer he able to make important contributions to the main 
stream, ami the latter does indeed liear evidence of carrying at times quite a 
formidable flood. It should be observed, that the llve-tsdnmen, the loftiest 
upheaval in the whole region, lies directly opposite on the north side of the 
valley, and that its gigantic talus forces the river to keep to the southern side of 
the valley, and even to cut its way through the relatively low-lying offshoots 
from die Fiaslik-tagh. The profile it presents is therefore something like that 
shown in the annexed cut. 



Fig, 162. 


After crossing over a fairly fiat stretch of country, we once more approached 
the river at a point when' it makes a sharp bend to the left, i. e, the west. Tlie 
country immediately north of the stream was here rather difficult; for the gently 
sloping £aj\ which is fairly thickly studded with japkak scrub, and strewn with 








MV FIRST JOURNEY IN NORTH-EASTERN TIBET. 


.98 

moderate sized fragments of granite, is further cut up by a great number of small 
dry ravines, which converge fan-like from every direction ujmw the sharp bend in 
die river. These ravines lie dose together ant! are bordered hy perpendicular erosion 
terraces. A long time appeared to have elapsed since they carried water, although 
one would suppose that the melting of the snows on the Dve-tschimen would, at 
any rate in the summer, suffice to feed thorn- At this point the river was again 
visible for a short distance through a gap in the hills on its left bank. 




fig. 164. THE SAVE WHFKe THE IIKU IJJ'ENS OI'T. 



fig. »t»$. SwnjJNC or the bottom or tbs vam.ry. 


Once more we bore away from the river, it being hidilen behind the low 
portions of hills cut off on its left bank. On that same side of it the great talus 
slopes gently up towards the foot of the Akato-tagh. Upon reaching a low saddle 
or pass we found a cairn of stones erected, showing that a road really does exist 
there, though it is seldom traceable, and is principally used by gold-miners on their 
way up from Tschertschen to Bokalik, as also by hunters. The top of this saddle 
afforded another extensive view of the river, anti its regularly marked bed. the bottom 
strewn with gravel. By this die detached portions of the offshoots which it hat! 
formerly cut off on its left side were come to an end; but on the opposite or right 
side the cliffs frequently plunged vertically downwards as picturesque naked walls of 
rock. From the north come several large dry ravines, which have cut their way 
down through the soft gravel-and-shingle of the great talus slope. The banks of 
tile river consist generally of sand and gravel of a bright grey colour, though ill 
places they arc edged w ith strips of grass. The bottom of the broad bed is formed 
ot the same materials, though it was then only to a very small extent covered with 
water, which was sometimes collected into a single current, sometimes split up into 
several branches, as it wound on towards the east. 

Alter following die left bank of the stream for a while, though at some dis¬ 
tance, we lost sight of it entirely, travelling away from It at an acute angle. At 
first we ascended a flattened rise, which, strange to say, was not furrowed by a 
Single ravine, though striped occasionally with yellow bands of clay, left by chance 
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rains that did not |X>ssess sufficient power to scoop out proper channels for them¬ 
selves. After that the ground was level anti hard, excellent to ride on. Gradually 
we approached the mid tile or the valley, and eventually we were nearer to the 
Akato-tagh than to the Pia*dLk-tagh. Iloth east and west the country was Open to 
an endless distance* Every now and again we crossed over belts of scrub, in which 
the japkak bushes were fairly thick. Then we crossed two successive belts with 
balghtm bushes. Cami' LXXIV was formed at Jusup-bulak, also called Supa-bulak 
or Jusup-alik, where several freshwater springs gush out, the grass being relatively 
tali and luxuriant. Here the altitude was only 3475 m. 



Fig. [66. MV IXSTXCUE.VI BOXES. 


The small offshoots at Camp LXX 1 H consisted of granite and mica-schist in 
alternate strata (fig, 167). and with a distinct bedding of 66 S, and afterwards of 56’ 
to the S. 55 E. The last of the promontories that we passed consisted of granite. 
■\fter that we observed no hard rock. At Camp LXXIV the character ot the mountain 
scenery bad entirely changed. The jn:aks of the llve-tschimeii Were seen in such 
foreshortened perspective that it was scarcely iiossible to identify them, while on 
die south rose a rather Imposing mass of the Piaslik-tagh, with snowy rounded 
summits. From Uve-tschimen the Akato-tagh grows lower and lower towards the 
east, but the PJaslik-tagh rises In the same direction until it fusts with die immense 
snowy 1 crest of the Tschimen-tagh. 

* (October i8tb. Our route now ran almost due east up rive middle of die 
valley of Tschimen. In this part Mil the bordering ranges are fairly equal in 
height and neither possesses any outstanding snowy jx-^ks. We did indeed sec 
snow in two or three places, but it had fallen recently. At length we bore to the 
south-east in order to get round a marsh formed by spring-fed streams; one or two of 
these we then crossed over, one being rather full of water, which issued out of 
the ground in a l*:lt thickly set with balghun bushes, hi this small well-watered 
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tract the grazing was very good. On the other side of it we once more foil ml 
ourselves on hard, almost barren sitj. with sand and gravel. But all day we had in 
sight, at a greater or less distance, the belt of vegetation watered by the stream 
that originates in the springs. It was astonishing to find that the broad river-bottom 
which we had marched through die day before had now totally disappeared; but 
the natives explained that, from die jxiint where we left it on our right, it grows 
smaller and smaller, until finally it becomes quite lost in gravel-beds in the Tschimen 
valley. At Jusup-alik however the water reappears in the form of springs, which in 
their turn go to feed the river afresh. Strictly speaking, it is identically die same 
river, for the ground continues to slope all the time towards the east; its middle 
portion flows for a time underground. 













At Ghaslik we again struck the 
belt of vegetation, and found there a 
small elongated freshwater lake, created 
by springs. l : rom its lower end Issues 
a rivulet, which will certainly unite with 
the main stream of die valley. Then 
we once more liad a belt uf steppe 
scrub, growing amongst low, soft sand. 
The ground now began to rise somewhat. 
Fig. 167. over a hilly swelling, the flat continuation 

of a northern offshoot from the southern 
mountains. On the whole however the valley slopes gradual!}' towards the east, ami at 
some distance to the north, at the base of the swelling, we saw the river of jusup-alik 
embraced within its belt of vegetation. T in: top of the swelling is crowned by several 
rows of regular and beautifully formed dunes, some of them fused together, others quite 
separate. They indicate that the prevailing wind blows from the west — this day too it 
blew hard from die west — for they run transversely across the valley and turn dieir 
steep leeward sides towards the east. None of them seemed to be 20 m. high. Thus lor 
a considerable distance along the foot of the eastern Piaslik-tagh and the western part of 
the Tschimen-ragh there runs a narrow belt of sand, more or less discontinuous. This we 
Were to cross over once more a couple of days farther cast. We also found sand at the 
foot of the eastern I sdimien-tagh, when we passed up the transverse glen of Mandarlik, 
although the quantity was far smaller, die dunes being rather rudimentary . 

From the swelling which l have mentioned dry ravines run divergently down the 
main valley. Through a breach in the Piaslik-tagh we saw to the south that part 

of tllc Kalta-alaghan which on the Russian maps Is generally called Amban-aschkan- 
Javan. 


During the whole of the da}- a small mountain butte was visible due east 
rising m the middle of the broad valley. The river hugs closely its southern foot! 
and here, on the right bank of the stream, we pitched Camp LXXV (alt it 78 in ) 
quite dose to the south-west foot of die little butte. Here too we found some 
small pools, good grazing, and teresken bushes. 

October 19th. For tu.,-thirds of our march this day wc lia .1 Ihe litUo moun- 
lam immediately on our left hand. Il is called Kara-tsdioka. or the Lillie Black 
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Mountain. Its flanks are bare, barren, and desolate, and on the southern flank a 
rather large quantity of sand has accumulated, sometimes in dunes of some magni¬ 
tude. Here short transverse glens open out on the south; In one of the last of 
these, broader than the others, there was a small lake fed by springs. The river 
winds all the way dose to the foot of the Kara-tschoka: when it clings close to the 
cliffs it is narrow and deep, ami when it recedes from them it becomes broad and 
shallow, and is filled with sediment. Its volume was probably 2 cub. m. in the second, 
and it was only frozen over where it spreads out into bays anti at the bends. On 
both banks the grazing was good, and farther on the balghun bushes often formed 
thick clumps. As we proceeded we crossed over a number of extremely shallow 
watercourses without vegetation, issuing from the Piaslik-tagh and entering the main 
stream. These evidently carry- water only after rain in the mountains, though, strange 
to say, none of them form definitive beds, but shift and change their courses from one 
eroded channel to the other. A larger watercourse makes its appearance however over 
against the little lake just mentioned: it issues from a larger glen in the southern 
mountains, then visible to us in the S, i e E, This glen can hardly be airy other than 
the transverse glen, orographicatty so important of At-atghan, leading from the la¬ 
titudinal valley between the Tschimen-tagh and die Kalta-alaghan, a transverse valley 
that we shall become better acquainted with on our next excursion. This same glen 
forms the boundary also between the Tschimen-tagh and the Piaslik-tagh, though 
orographically these two form one and the same range. 

On the right hand we passed a second mountain butte, though a good 
deal smaller anti flatter than Kara-tschoka; moreover it is more than half smothered 
with sand. Between these two mountains stand, on the level ground, several inde¬ 
pendent, regularly formed, crescentic dunes, anti these we passed immediately 
on our right. These dunes too turn their steep, concave, leeward sides towards the 
east, though the west wind, which was then blowing, bad produced an abrupt edge 
on the west stile of the dunes near their summit. 

Finally we left behind us the eastern projection of the Kara-tschoka, with its 
black and green schists, just where the river turns to the north-east; this soon became 
lost to sight, though the dark lines of balghun bushes and other vegetation betrayed 
the course it took- The river flows towards the little lake of Tsehimen-kb), at the 
foot of the Akato-tagh. but never succeeds in reaching it. for it ts lost in the dry 
saj, its waters no doubt spreading out in several arms over a wide area. 

Then followed open, flat, barren saj, seamed by several shallow watercourses. 
The region to the south is reported to bear the name of Kbtaklik, and through it 
a path leads to Bokalik. Probably this goi^s by way of the transverse glen 1 have 
just mentioned- In the south-east rises a great swelling of the Tschimen-tagh, called 
Kisil-tschap, pierced by a transverse glen of the same name; some of the peaks 
were powdered with snow, just as the Mve-tschimcn forces the river to deviate to 
the south, so the Kisil-tschap forces it to turn back towards the north, driving it 
up against a part of the Akato-tagh that is especially flat and low, a part that we 
had crossed over in the summer. East of that depression the Akato-tagh once 
more swells up, as we have already found, to a vast dome-shaped ridge, alter which 
it sinks down towards Tsajdam. and finally dies out there. 

/ftdiifi ypitritfj in Ufl/rff/ Aiin. ///- *6 
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On Llit: left we passed quite a small detached lioss of a red colour, and saw 
a similar one rising from the level surface in front of us. Immediately south-west 
of the latter a number of fresh springs burst out of the ground, and conjure forth 
the little balghun oasis of liagh-tokaj in the midst or the otherwise barren and de¬ 
solate saj (alt. 3305 m,). The water from these springs runs together and gives 
rise to a stream which (lows towards the north-east, and disappears in the ground in 
the vicinity of the boss above mentioned. Hydrographically this stream does not 
aji|H!ur to belong to the system of the Jusup-alik, but like it dies away in the saj 



tig- the e.kjip at rjatnaa*. 


altt:r indining more to the east. 11ms, although these streams may often carry 
considerable volumes of water, their effective force is very small, In consequence 
not only of the aridity or the ground and of the atmosphere, but ako of their in¬ 
termittent character and short duration. We shall find dial precisely the same causes 
are operative in the ease of the Ischarklik-su, a stream which, although of consi¬ 
derable magnitude, never succeeds in travelling all the way down to the Kara-buran 
As for the springs of Bagh-tokaj, it may be taken as certain that they are fed by 
the stream that flows down the transverse glen of At-atghan, ami disappears into 
** ground soon after it issues from die glen, but here at tkgtwokaj once more 
emerges into daylight- 

A. one point, in the vicinity of ti„ ; Ifttlt laic of Kara-tschoka, the rock a 
green schist, dipping *4 towards the S. 45 }£. 
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October 20th. After we had forded one of the feeders of Bagh-tokaj, a few 
minutes' ride sufficed to briny its past the belt of vegetation, though we were then 
accompanied on die left by die stream from die springs. We kept to the north of 
tite second of the little bosses ! have alluded to; it consisted of close-grained, greyish- 
blue rock, dipping 55 towards die S. 40° \V, In consequence of this disposition, die 
north-east face is the steeper and the more nigged, just past this feature the stream 
from the springs became lost amongst Its own sheets of ice, though its dry bud continued 
some distance farther towards die north-east, the bottom being filled with yellow 
sediment. A couple of kilometers south of our route there now appeared an almost 
isolated mountain, or group of dark ridges, lialf buried in yellow drift-sand, and beyond 
them we saw the belt of tlimes stretching on farther to the east. The surface was 
now 1 hard, barren saj, with gravel and coarse sand, and had a perceptible slope to- 
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wards the cast-north-cast. Here we crossed over several shallow watercourses, with 
very Inw r terraced banks. These are said to owe their origin to sil-stt , or over¬ 
flow water*, which sometimes gets past Bagh-tokaj after copious rains; they are re¬ 
ported to run towards [Sasch-malghun, although the water will certainly hardly ever 
reach down as far as that. Another large watercourse which we saw at a distance 
in the north-west, and which our route did not cross, is reported t" go to Sasik-jar. 
Again the panorama of lIu: Tschimen-tagh was unrolled before us, disclosing fresh 
glen-openings and fresh mountain-spurs, and its crest here ami there tipped with 
snow. At length the saj came to au end and the vegetation once more made its 
appearance. After passing Camp Vll* of loth and nth July, we continued along 
tile head-stream of Temiriik, which unites some distance farther down with the main 
stream of the valley. In the loess terraces on its left bank several earth grottoes 


* Camp VII is situated 707 m. S. 41 lrom Camp I,XX\ll, 
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have been excavated, and their sides ant! tops smoothed, and themselves provided 
with narrow doorways. These were formerly inhabited by Mongols. 1 lie camp 
here. LXXVfi (alt. 2961 in.) counting from Dunglik, which was Camp I, was one of my 
principal dtqiots and bases of operations. Here, during the whole period of mv ab¬ 
sence on this excursion which I have just described, my self-registering barograph 
and thermograph had been in operation, and here three times every day meteoro¬ 
logical observations were taken without intermission. It was from this same camp 
that, I started on each of the two following excursions. 

The united head-stream oT Temiriik carried on 26th October a volume of only 0.9 
cub. m, in the second, the water being as bright as crystal. Hut its breadth did not 
amount to more than 0.* m.. its mean depth to 0.3. and its mean velocity to o,$ m. The 
springs gush out of the ground immediately above the grottoes of Ternirlik, but below 
them it is joined by several other rivulets from both right and left, e. g. tin* one 
beside which Camp VII stood. Most of the water comes from the right and 
clearly originates in the Tschimea-tagh, although almost the whole of it flows under¬ 
ground am! only emerges to the light of day when it reaches Temiriik. In conse¬ 
quence of this distribution of the water the belt of vegetation lies nearer to the Akato- 
tagh than to the Tschimen-tagh. The feeders from the springs have cut deep 
channels, and flow about 5 m. below the top of the upper loess terrace and 2 m. 
below the lower terrace. The latter forms a sort of natural balcony or verandah 
in front of the entrances to the grottoes, which face south. The region abounds 
in short, but fairly luxuriant, kamisch. The right bank has a flatter doj>e. though 
there too there exists a distinct terrace. It is just below this that the majority of 
tlie springs issue. As early as the beginning of November, the water trickling out 
incessantly had formed on the slop: large round sheets of ice, and by the middle 
of December these had grown to a very’ great size, and no doubt during the winter 
thej' would go on increasing until they formed veritable ice volcanoes, similar to 
those that 1 once Studied in the glen of Mus-kol in die Pamir, 

At Temiriik 1 investigated the temperature of the ground: at the surface it 
was 7,85 , while the temperature of the air was 6.55°, Al a depth of 30 cm. it was 
+ 4.A at 50 cm. it was 3.33°; at 70 cm. 5,^4 at 85 cm. 6.31°; at too cm. 6,6S°, 
and at 115 cm. 6,s?'. The ground here was heavily charged with sand and turned 
moist at a depth of Go cm., and after that the moisture continued to increase. At 
a depth of t m. w-e came into wet plastic blue clay. Hie ground was permeated 
in every direction by the roots of kamisch. 

A large caravan of Mongol pilgrims bound for Lhasa, who had passed Te¬ 
miriik in the beginning of December on their way to die Holy City via Tsajdam, 
called this region Sum-iun-bulak, or the Three Thousand Springs, Undoubtedly this 
road from Tscharklik via Tasch-davan and Temiriik to Tsajdam, and so on farther, 
is the usual caravan road to Lhasa; it is at any rate the most convenient for the 
Turgut (Torgod) Mongols, 
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CHAPTER XIII. 


OVER THE TSCHIMEN-TACH AND KALTA-ALAGHAN. 


On nth November I again left Temirlik with a small caravan of horses ami 
mules, with the object of making an excursion to die Lower Kum*kol, crossing on 
the way several of the parallel ranges of the Kvreorhm system. Upon leaving Camp VII 
we held to the southrsouth west, passing on the right the road to Bagh-tokaj ami on 
the left the road to Kumutluk. To the south we had the Tschimen-tagh — only 23 
km. from Temirlik — but eastwards it recedes rather Tardier from the Kumutluk 
road. In places die crowning summits of the range were streaked with snow, though 
none of the great peaks were actually snow-dad. 

South of the belt of vegetation at Temirlik stretches a zone of almost level 
clay sediment (sag/s), cracked into polygonal shapes, the edges of which were slightly 
curled up. After dial came a thin layer of coarse sand spread over the day sedi¬ 
ment Except for a few scrubby sekap plants, the region was absolutely barren. 
Still farther south grey granite made its appearance in the form of gravel anti frag¬ 
ments of stone of moderate size. The bdt of drift-sand formed a yellow strip along 
the foot of the Tschinien-tagh. Immediately west of a rather more prominent boss 
in the range that lay south-east of us we discerned the glen of Gamlschiihifc-saj, which, 
like all its neighbours, runs down to the Ghas-nur. Between this and the glen of 
Savnghluk, which we were aiming for, there is a third, Tschigdik-saj, the entrance 
to which was likewise visible. 

It was not until we advanced pretty dose to the mountains that we struck 
the drilt-sand. At first it was low and scattered, and frequently interrupted; but 
the dunes gradually increased in altitude, and here again, with indexible presidency, 
and in regular, sharply accentuated shapes, they turned their steep leeward skies to 
the east. This made it perfectly plain that, at any rate at that season of the year, 
the westerly winds are absolutely in a majority, as indeed we found later on that 
they are in the interior of Tibet during the whole of the winter. The sand con¬ 
tinuer! to increase in height right away to the foot of the mountains, where it readied 
to to 15 m. Vet this dune expanse is neither so compact nor so continuous as 
that which lies, for example, beside the Kum-kti!, For the most part we were able 
to follow a comfortable track between the dunes, travelling sometimes south, some- 
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times S. 25 : W„ ami onk occasionally did we need to cross over outliers or wings 
jutting out from them. We thus hurl their steep leeward laces dose to us on the 
right, anti on the left their llat windward slopes. The former were deeply in the 
shade, the latter brilliantly lighted by the sun. 

The view from the top of one of these dunes was especially instructive* be¬ 
fore Us stretched, Hat and desolate, the entire length of the Akato-tagh, with not 
a scrap of snow upon it. Along its foot was the darker line of die vegetation, 
nourished by the springs of lemirlik anil other places, and even to the unaided 
eyesight it was quite apparent that we had ascended a pretty good distance since 
we left them. We could only surmise where Ghas-nur lay to the east-north-east. 
During the still, warm hours of the day we observed in the west a mirage like 
those that are common in Tibet, though this one was more sharply outlined than usual. 
We see not only the lowest slopes of both the Tschimcnrtagh and the Akato-iagh, 
but between them, in the middle of the Tschtmen valley, the free-standing mountain 
of the Tschofca-tagh. In the spaces between there appear to lie the still tranquil 
waters of a couple of lakes, in which the outlines of the mountains arc dearly and 
distinctly mirrored. By a mere chance these two lakes run together under the 
Tschoka-tagh, so that this mountain appears to ht- entirely detached and to be 
hovering above the horizon. In order that a mirage of this character may be seen, 
the spectator requires to be at tire same level as the landscape that is in this wav 
reflected, for the nearer we approached to the foot of the mountains the fainter 
grew the mirage, until finally it disappeared altogether. Further conditions are 
that a warm, still, clear day be followed h\ a cold night and that the sun shine 
from the same direction as the landscape miraged, or at an angle of 00' towards 
it. In this instance we had the sun in the south and die mirage in die west, 1 
have already made mention of a similar phenomenon at the large salt lake at Camp 
XXXI I, but that moved as die sun moved. 

Meanwhile we had crossed the belt of sand and reached the entrance to the 
glen. Descending a couple of steep erosion terraces on the right-hand side of the 
glen, we then marched up it along its lowest part. Here the glen of Savughluk-saj 
descends from the south-south-west, but upon emerging turns to the X, 65 E. ami 
Continues towards the Ghas-nur, Thus its eroded watercourse keeps dose to the 
granite cliffs on tin: right-hand side of the valley, the cliffs being in part unincumbered 
and in part marked by gravekmd-diiiigle and coarse sand, arranged in terraces. 
Hie drift-sand reached down to within a couple of hundred meters above Camp 
LXXV 1 JI, where it covered the lower slopes on the left-hand side of the glen even at its 
outlet Thus both here arid outside the glen entrance the drift-sand dunes have 
piled themselves up exclusively on the left bunk of tile stream, as indeed one would 
expect from the configuration of the ground and tin: fact that the prevailing winds 
come from tin- west. Hie right bank is on the qther hand entirely free from sand; 
in fact there is not much room for dunes to accumulate in. 

Narrow though this belt or sand is which we have thus encountered between 
Ghasltk and Mandarlik, yet in its orientation it reminds us so very' forcibly of at 
least two other sandy localities in the same region, that 1 feel justified in laying 
down lire following law of geographical homology. In a broad tong-axial valley, 
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which stretches from east to west between two parallel mountain-ranges and is itself 
highest on the south, the sand-dunes — supposing indeed that there are such — tend 
to occur at the northern foot of the southern range, that is in the highest part of 
die said valley. We have already encountered the same tiling, though on a much 
greater scale, in tliat part of die l Jesert of Gobi which stretches between the Kuruk- 
tagh and the Astin-tagh, where the belt of dunes extends along the northern foot uftlu 
last-named range, or more correctly speaking along the northern base of its foot¬ 
hills. And we have seen the same grouping repeated beside die Upper Kum-kbl, 
the drift-sand there scrupulously avoiding tile lowest part of the broad valley on the north. 
In the Desert of Gobi we found tliat the north-east and east-north-east winds have 
swept the sand together towards the foot of the southern mountain-range. Here in 
northern Tibet, where westerly winds prevail, it is more difficult to account for the 
grouping being the same. Possibly it is the north-east winds, or rather perhaps the 
north-west winds, which here drive the sand towards the south, for at the most all 
that the westerly winds can do is to move die dunes along the base of the southern 
mountain-range and parallel to it. 

At Camp LXXVffl the right terraced bank rose 3 m, above the watercourse 
at the bottom, in which was a tiny rivulet covered with ice. From this spot Kisii- 
tschap. our next day's goal, can be reached by a lower road, which runs westwards, 
having the foot of the mountains on the left and the belt of sand on the right, passes 
the spring of Kum-bulak, and so ( tilers the glen of Kisil-Lschap. I heard the name of 
the glen in which we encamped pronounced in two different ways — Savughluk 
(from savitgh - >carth-eavo or igrotto») and Soughluk nhe cold region*). The 
rock at the entrance of the glen consisted of a pink coarse-grained granite, while 
!_*»« «C fine-grained granite, of a light grey and dark grey colour, and up to 1 cub. 
foot in size, lay scattered outside die glen mouth, forming stripes pointing to the 
north-north-east, hi the glen-mouth the altitude was 3-444 ni.. showing a very 
noticeable rise as compared with TemirJik- 

November 12th. The glen led us practically due south, the windings being 
insignificant: the ascent, though not steep, was pretty uniform, and distinctly per¬ 
ceptible. The sand came to an end all at once just above die camp, for the lower 
slopes are there protected by massive buttresses of the mountain. In two or three 
places die dunes reach all the way down to the edge of the water course, and even 
in part nested upon the ice, a proof that a fresh sand-slide had taken place during 
the* last westerly gales, since the ice formed. From this we may also infer, that the 
brook acts as an impediment to prevent the dunes from rising above a certain maximal 
altitude; for the increase which takes place during the winter, and of which the slight 
advance or the bast* of the dunes out upon the ice is the expression, is neutralised 
In the following spring and summer, when the flood that rushes down the brook 
sweeps the sand Out to the lowlands, and the dunes are again diminished in height. 

just above the point where the sand comes to an end, the glen of Savughluk 
contracts to a veritable gorge, its stream having cut its way down through the per¬ 
pendicular granite cliffs, while the breadth is often not more than a couple of me¬ 
ters. indeed sometimes only one meter. 1 fere the path makes a slight detour, climb¬ 
ing up over a rounded col on the left-hand side of the glen, with steep acclivities 
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on both sides. Below this col is a small open space, anti here are situated the 
springs that feed the brook. Above that point the glen is absolutely waterless; 
though the energetic way in which is has been eroded proves that sometimes 
it must be traversed by a very effective volume of water. 

At the next expansion of the glen, where we turned to the south-south-west, 
a side-glen comes down from the east, being bordered on the south by rather im- 
jKKing cliffs. This side-glen leads up, l was told, to a smaller pass, over on the 
east side of which lies the glen of Tschigelik-saj, After climbing up a considerable 
distance towards the south, sve readied a large cauldron-shaped expansion or gathering- 
basin. ujjon which several minor glens converge in order to form the Savughhtk-saj. 
Here our passage southward wan hatred by a mountain of especially massive pro¬ 
portions; this compelled us to deviate to the south-west. The hunter's track we 
were following then led up. over rather steep hills, flanked on both sides by deep 
watercourses, to a comfortable pass (alt. 4,106 m.); it is of a secondary' character 
and is situated in a spur of the main range of the Tschimen-tagh. In descending 
on the west side we kept to the left terraced bank of the brook that goes down 
tlu: glen — soft hills with a thin sprinkling of grass on them, and often scored across 
by deep ravines from the side-glens on the left, 'lids new glen is framed in between 
wild, rugged, denticulated granite crests of striking magnitude. The springs t ,f Kisil- 
Lschap are situated in an expansion (alt. 3,890 m.) of the glen, and below them the crags 
on either side form a veritable gateway of noble dimensions. Beyond it die glen 
widens out again, and in die vicinity of Kiim-bulak debouches upon the Tschimen 
valley'. 1 hus we hat! on the north and north-west of onr route a relatively inde¬ 
pendent [>ortion of the Tschimen-tagh, its only connection with the main chain being 
the flat ridge which we crossed over by die jjoss ] have last mentioned. 

In these mountainous regions there was but a slight quantity of snow. We 
had found the Tschimen valley completely free from it, except for one or two thin 
patches in sheltered |>oritions on the north side of the dunes. Above Camp l,XXVI 11 
about one-fourth of the area was covered with snow, and snow' clung in the crevices 
facing north, whereas the slopes facing south were entirely free from It. Un the 
east side of the pass the snow formed a thin and almost uninterrupted sheet; on 
the west side it was very thin, and as we approached KisiHschap it ceased entirely, 
the reason of this being no doubt that this glen is too much exposed to die fierce 
westerly 

All day we marched amongst crystalline rocks, especially divers varieties of 
granite, differing in both texture and colour. At the camp there was a light-coloured 
granite of medium-shed grain, and it was followed by a light flesh-red granite and 
a fine-grained light grey granite of rather a striped appearance—this was north of 
the glen leading up to the pass of Tschigclik. South of this we observed a dark- 
grey, line-gratned granite and then a species of heavy, compact, black rock, pro¬ 
bably diabase. At the pass an almost white fine-grained granite alternated with 
diabase. and in the glen leading down to Kisil-tschap there was a black schist dip- 
ping 51 0 E. The gravel and fragments of rock that litter the bottoms of the 
gh.ns consist ol rounded [jolished granite. Hard, naked rock Ls general every¬ 
where; but in the cauldron-shaped valley and the immediate neighbourhood of 
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die pass the surface is for the most covered With soil, with a sprinkling of 
vegetation. 

November i 3th. Our route now led towards the west-south-west across gently 
rounded slopes, the first of which are connected with the abruptly terminated cliffs 
on the left side of Kisil-tschap. From this latter we enjoyed a magnificent view of 
the great spur on the right side of the glen: it is singularly steep and its dilfs often 
form sheer precipices. Nevertheless the spur soon decreases in height ami eventually 
terminates tn the region of Kum-hulak. To the north-west of tt lies die little flat 
boss, half buried under sand, which we perceived from Bagh-tokaj. The slopes which [ 
have mentioned are those of an imposing crest, and their watercourses, littered with 
gravel and larger fragments of granite, gradually converge upon Kisil-tschap. 

After crossing over the highest of these numerous rounded stretches, we turned 
olt to die south-west, in order to ascend a minor transverse glen on the northern 
flank of the I schimcn-tagh. 1 his glen is joined by a side-glen coming down from 
the east-south-east and running parallel to KisiMschap, so that it consequently has 
a more east-west direction. It is however more correct to look upon this as being 
the beginning of the main glen. Its name Is Kisil-tschapne-kbnasi, or the Southern 
Kisil-tschap, and at its head rises a huge swelling of the Tschiinen-tagh, a swelling 
that must be identical with the mountain-mass which had barred our way the day 
before. The orographies I arrangement here appears to l>e such that the Tschinien- 
tagh sends out a vast spur towards the north, and from it again branches project, 
certainly they do towards die west anil probably also towards the east, and thus lie 
parallel with the main range. It would however be improper to speak of several 
parallel ranges of the Tschimen-tagh in this locality, for, as we shall presently see. the 
entire sy stem can be comfortably crossed over by a single pass. The whole of this 
swelling is thus an excentric outgrowth on the northern side of the Tschimen-tagh. 
As in the region of Mandarlik, so here, we find that the ruggedest and grandest 
parts of the Tschimen-tagh are situated on the nordi of the crest that contains the 
actual pass. 

There arc; said to he hunter's paths in the glen I am speaking of, and one 
of these at its extreme upper end leads by an easy pass over the main range of 
the Tschimen-tagh. and so down into the great latitudinal valley on its southern side. 
Another of these tracks leads northwards over the crest that we recently had on our left 
hand, and so descends into Kisil-tschap, The southern declivity from this pass is 
easy and* flat, while the acclivity on the north is steep and difficult. 

The northern slope of the Tschimen-tagh, which we now proceeded to cross 
towards the south, is especially broken and cut up by a host of rainwater channels 
running down 10 the principal glen, which, like the Kisil-tschap, makes its way to 
the great Tschimen valley in the neighbourhood of Bagh-tokaj. Possibly the two 
glens unite before that, though after diey emerge from the mountains. We ascended 
to the pass over ground that was throughout covered with soft soil: the pass is flat 
and easy, and has an altitude of 4034 m. It seems to be characteristic of the 
Tschimen-tagh, that its main crest containing the pass is composed of soft materials, 
that it is of rounded outlines, ami is situated south of its highest rocky parts. Prom 
the pass of Kisil-tschap a very distinct and energetically excavated transverse glen 
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leads down, first jut south, then south - west, but the dt^ct'in is very j/entjt* ami easy. 
Hie tolerably short granite spurs that jut out from the southern side of the range 
are massive and imposing, but terminate in rounded slopes, covered with soil anti a 
thin sprinkling of grass. In some places however the hard rock reaches down to 
the bottom of the glen, die stream in which was then dried up, anti there were be¬ 
side it, especially on the right, long reaches of more or less thick gravel-and- 
shingle terraces. A good track, though rather stony, runs now along the right ter¬ 
race, now along the left, t he only wild animals we saw were hares; though the 
droppings of wild yaks were pretty common, as indeed they are throughout the 
whole of the Tschimen-tayh region. 

I pon reaching the end of the glen the dry torrent turns towards tilt; south, 
anti the spur on the left side of the glen is continued by smaller protuberances 
and hills. The detritus scree has a flat fall from the end of the glen to the stream 
that runs down the latitudinal valley with its lx.it of vegetation. 

AH day we travelled through granite, mostly of moderate-sized grain and with 
a touch ot green In it. All the debris in the watercourses and gravel-and-shitiglc 
terraces likewise consisted of granite. Thus we had once more crossed over die 
Tschhnen-tagh and ascertained that its conformation here is tar simpler than in 
tlx- region of Mandarlik. By travelling from Bagh-tokaj by way of Kum-bulak and 
Kisil-tsckip the range may without especial difficulty be crossed in a single ilay, and 
by only surmounting a single pass. I lie latitudinal valley possesses an important 
drainage stream, although it is divided into numerous arms. At this time several of 
these were frozen over and only in one of them did we find as much as \ s cub, m., 
tlx water, derived from springs, being bright as crystal. The bottom is plentifully 
strewn with debris. This region is called Mbit kojghan, and has an altitude of 
3594 m - 

On the 14th November we crossed the latitudinal valley transversely. At its 
deepest part it is very fiat anti level, but after the belt of vegetation ceases, it be- 
gins to ascend slowly towards the foot of the Kalta-alaghan, The surface here is 
rather soft, consisting of coarse sand, thinly dotted over with scrub. We passed 
over a great number of small watercourses running towards the north and entering 
a larger watercourse dial terminates in die chief head-stream of the Molc-kojgban. 
Oil till; west of them a whole serits uf small hills reach all die way down to the 
gb n. At die point where we crossed the stream that lies immediately east of the 
transverse glen of Tus-bulak — this is after it issues from the Kalla-aJaghan — «s 
bed Is deeply and energetically excavated, and not only lias it a double set of ero¬ 
sion terraces, hut the bed itself is partly fitted with debris and small fragments of 
rock. Between this transverse glen and the transverse glen of Tus-buiak there rises 
a massive bluff, the slopes of which we crossed over in order to reach the entrance 
to die latter glen. The eroded watercourse in this glen loo is very distinctly ex¬ 
cavated, anil on its left or west side it is accompanied by steep rock)' walls anil 
hills. The spring of Tus-bulak had given rise to the formation of extensive sheets 
of ice and veritable ice cascades in the tied of the watercourse. In the left side of 
the glen the brook has hollowed out a grotto in the granite rock. The altitude here 
is 4043 m. 
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Jlit- spurs on both sides of chi: glen of Tus-bulak consist of a light green 
granite of moderate grain. 

L< t its now take a brief survey ol what ive have hitherto learned regarding 
this latitudinal valley between the 1 schimen-tagh and the Kaltn-alaghati- Viewed 
I rum Camp LXXX at Mtile-kojghan, its upper part appears to stretch to the S, 
So E. t while its stream descends towards the N. 75" W„ to the breach through the 
1 schimen-tagh, a very distinct portal, upon which the streams converge from both 
east and west, as into a funnel, and through it they make their wav northwards 
to the 1 schimen valley, entering it direct!) opposite to the eastern end of the 
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Kara-tschuka, From that point we hail also lieen able to observe the portal of 
the bread! on its northern side. From Mole-kojghan we saw to the X. KK' J F„ 
a massive snow-clad protuberance of the Tsehimen-tagh, In the S. 8o° \\’„ but at 
a considerable distance, rose yet another snowy mass, belonging to the Kaha-alaghan 
ami situated in the region of Murghun aBk. O11 the nearer side of this last, and not 
very far west of Mble-kojghan, lies the pass of A mbn n- aschkan-t la van, situated in 
the Kalta-alaghan, a pass that was used by Carey and Dalgleish as well as by 
Honvalot and Prince Henri d’Orleans, On the map of the Russian General Staff 
that part of Kalta-alaghan which lies west of this pass is called AmhaJ-aschkan, a 
name which is not only unnecessary, seeing that it all forms one ami the same range, 
but also quite incorrect. It is only the pass that is called Amban-aschkan, or Where 
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iht Amban Crossed oven, an unmistakable reminiscence of the visit which some 
Chinese amban once paid to this region, 1’or instance, during tny absence the amban 
oi I scharklik fiaiil a visit to my camp at Temirlik, and from it rode on farther to 
the gold-mines of Toghri-saj, that he might with his own eyes convince himself of 
their value. 

On the map of the Russian General Staff the valley between the Tschimen- 
lagh and the Ivalta-alaghan is called At-atghan or the Shot Horse, an allusion to 
the trivial circumstance, that a hunter, after a run of bail luck, was on the point of 
perishing of hunger and was obliged to kill his horse. The name of Mule-kojghan, 
or the Saddle Pulled off, is derived from the same episode. The latitudinal valley 
is of course called quite simply Kakir, like the other similar latitudinal valleys; 
but >t will be as well to retain the name of At-atghan in default of a better. In 
the tract south ot Mundurlik this valley bifurcates on each side of the Ara-tagh, 
which thrusts itself in between the Tschimen-iagh and the Kalta-alaghan. 

bmm the top oi the |>ass in the Ara-tagh we saw to the south*west another 
p.Lss li ailing over the Kalta*alaghan, which however we did not use, I he transverse 
glen that leads down northwards from the latter pass is said to bear the name of 
Kalta-alaghan-saj. Counting from this glen and proceeding westwards, my guides 
enumerated the following transverse glens in succession on the northern slopes nf the 
kalta-alaghan, all of them joining successively the main glen of At-atghan — Kulan- 
matsdut, 1 osluk-saj, Ivisil-saj. [skendeme-saji, Tus-buktk (the glen in which we pitched 
Cam]) LXXXI), Amban-aschkan. Ak-tschoka, Kisil-tschap (Xo. 3), Murghun-alik, Piasllk. 
AH these belong therefore to the same region and reach the transverse glen through 
the ] sch[men-tagh, I was also given the names uf the following transverse glens situ¬ 
ated farther west anti Indonging to other hydrographical systems. All these likewise run 
towards the north; some of them we have already become acquainted with. They 
are Ligeti, loghri-saj, Kaschalik, Kurumluk-saj, Uhal-saj. (-nkurhik-saj, Dung-sap 
I ui 11 unit ,t ,ilrk. Im k-akkan, kosuk-kakti (or k,ikkin), I )imun~<thk, Ilasth-malglum, 
I ukiis-davan, AI(.nutr"bitIak f and then KiUschik and I schertschen. 1 ’isat-saj appears 
to lit. a transverse glen between Kosuk-kakti anti !)lmen*alik. As for the transverse 
glens on Lite south side of the rschimcn-tagli, 1 was told that thev are known by 
the same names as the glens that correspond to them on the northern side of the 
range. Consequently there are two Halim-bajs and two Gandsdmluks, and so on, 
each ol these pairs uf glens being separated by a pass in the summit of the range. 

November 15th. As it approaches the pass the transverse glen of Tus- 
hulak contracts and grows steeper, The crests on both sides were quite close to 
us; but on the whole the range produces a less imposing effect than the Tschimen- 
tagh, Grass grows on the soft, earthy slopes almost all the way up to the pass, 
but otherwise the surface is very stony, and the bed of the watercourse Idled with 
debris and fragments ol rock, Hut only in two places has the stream eaten its way 
in < lose to the granite (.lifts on the left side of the glen in the same way as at 
T us-Ini la k (Camp LXXXI); in other places its course lies between steep earthy hills. 
All the way up, the bottom of live watercourse contained large sheets of ice, but 
we saw no running water. In the mouths oT several of the small skhr glens there 
were also patches of ice, indicating die presence of springs. Here wild yak drop- 
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pings were very uhund«uiL as tn the l schimen valley, and as tve turried in to Ttis- 
hnlak we saw large herds of both wfltl yaks and kulans. Hares and marmots were 
also common. 
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A distinctly marked path leads tip to the pass, so that this route must be not 
infrequently used by hunters and gold-miners, while on the summit of the pass we 
(burnt a cairn of stones built up. The pass is easy, although its altitude reaches 
4438 m, It is overhung by rather formidable cliffs, especially on the west, while 
mi the east it is dominated by a crest of red granite* A couple of hundred meters 
west of this pass there is a second, somewhat higher, but without name. The name 
of our pass is quire simply Tustuk-sajning-davani or Tusluk-davan. Snow was found 
only on the northern acclivity of the pass and in the Tusiuk-saj, and then merely in 
patches, but on the southern side there was none at all: nor had the main water¬ 
course in the descending glen either springs or patches of ice. The declivity on 
the south is much steeper than that on the northern face, the glen being both deeper 
and narrower, jammed in between short, but immense spurs of red granite, cleft by 
several smalt steep side-gtens and ravines, none of them long. At the first expansion 
that it makes our glen is joined by several others, a smaller one from the right, and a 
large one and various small ones from the left. Farther down it is joined by yet 
another side-glen, likewise on the left, which comes from the east-south -east' and 
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consequently describes an arc round a protuberance on the left-hand side of 
the glen. 

After proceeding a short distance south we turned towards the south-west, 
close to the mouth of the glen, having immediately on our right hand the extreme 
offshoots of the right side of the glen. These are especially compact and wild, with 
pinnacles, promontories, and minarets, all of rod granite. The extreme outliers of 
die left side of the glen are less connected, and terminate in several detached pin¬ 
nacled summits and protuberances. The general impression is one of wildness and 
fantastic ruggedness. and the hare cliffs reach all the way down tu the bottom of 
the glen, in which there lies an abundance of detritus. We turned away, to the 
right, from the eroded watercourse; this is very accentuated, being inclosed 
between steep erosion terraces, often rising in two stories. It evidently owes its 
energetic excavation to temporary floods of rainwater. But after passing the last 
outliers on the left, it grows both shallower and broader in proportion as the steep¬ 
ness of its fall towards the south decreases. 
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in from of 11s we had once more the immense basin of the Kum-kol; we 
apj>eared to l>e standing on the edge of a very extensive flat plain. The great 
mountain-ranges that we became acquainted with in our last excursion, still in part 
capped with snow, wore in the far-ofi distance the appearance of faint narrow stri|»es 
fin the horizon. From where we stood the Upper lake of Kum-kbl was not visible; 
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but at the distance of about 5 kilometers we saw ihe Kum-kbl-darja winding down 
from it to the lower lake. It was pretty broad, for the most part frozen over, 
though there were also reaches of open water flashing in the sunshine. A similar 
flashing in the sun proclaimed the presence of yet another river in the south. The 
latter is the stream that issues out of the Arka-tagh, and which Roborovskij calls 
the Petelik-darja. 





Fig- 173. D1FFEREM SECTIONS FROM Tilt: .NORTHERN SHORE OF KU\|*fcOU 


Although we were travelling towards the west-south-west, we were neverthe¬ 
less getting farther away from the river, for just here it seems to make a consider¬ 
able bend towards the south-west or possibly towards the south-south-west. At all 
events it soon became lost to sight. The area of sand along the southern shore of 
the Upper Kiim-kol had the appearance of a yellow stripe. We still hugged the 
granite ctiffs, which have been curiously shaped by the wind into vast sheets, lumps, 
cubes, and domes. Into tabular masses, basins, and cup-like hollows (making com¬ 
fortable easv-chairs 1. into necks with big heavy heads, indeed in two or three 
places the thin walls of granite are perforated with holes, so that vve were a We to 
see right through them. They frequently had the appearance as if a viscous fluid 
had been poured out from above and had settled in successive layers resting one 
upon another. A brook, issuing from a steep ravine, gradually develops at the foot 
of the mountain and carves out for itself, through a flattened offshoot, a channel 
that is not more: than 1 m. bread, though a couple of meters deep. We passed 
on our left two small and insignificant peaks belonging to this same offshoot. The 
surface of the ground was strewn with detritus anti fragments of rock, more or less 
wind-worn and rounded. After passing on our right the entrance ol a glen which ap¬ 
peared to stan from the crest of the Kalta-alaghan, we drew away from the moun¬ 
tains and made our way down into the lowlands by the recently mentioned eroded 
watercourse. The detritus grew less, and less in quantity and finally gave out al¬ 
together. 

We now bad the Ajagh-kunvkbl in front of us, to tire west and west-south¬ 
west. looking like a narrow blue ribbon on the horizon. We were here unable to 
sec the quarter in which the Kum-kbklarja enters the lake. The country cast of 
the lake consists of moist sdior. a tract that is without doubt under water during 
the summer. There were a few occasional patches of wretched grass and scrub 
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plants. At Camp LXXXII we dug a well; it yielded water, with a slightly saline 
flavour, at a depth of 1.4s in. The water rested upon blackish blue day and had 
a temperature of + o.^. The ground itself was frozen to a depth of 0.3$ m. 'Hie 
altitude was 3878 m. 



Fig* 174, view rkOM tsih northern: shore i?k ajagii ssllijj-kuu 


From Camp LXXXI the grey to green granitt- prevailed ail the way up 
to the pass, where it was succeeded by red granite of moderate-sized grain, and 
dtis continued right through the mountains. At the right-hand side of die mouth of 
the southern glen this rock is interpenetrated by a number of veins of a dose, hard 
pitch-black rock, about 1 m. thick, probably diabase. On the left-hand side too 
there arc simitar black bands disposed parallel with die bottom of the glen, showing 
up in sharp contrast against the red granite. These veins run from north-west to 
south-east and dip 65“ towards the N. 35° E Frequently they lie so close together that 
the intervening granite is not more than one or two meters in thickness. The dia¬ 
base is harder and fresher, and consequently stands out in relief; while on the other 
hand the granite is severely weathered, and that to an increasing extent in propor¬ 
tion to the thinness of the bands between the veins of diabase. 

November 17 th. We started to travel west, Slaving the mountains on our 
right and the eastern seftor shore of the lake on our left. But it was often im¬ 
possible to determine whether it were schor, salt, or ice dial stretched away from 
the south shore; at all events the surface was as level as a floor. Such level ex- 
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phases as thtsc could only he occasioned by overflows of the lake, with consequent 
deposition of sediment. According to the statements of my guides, the level of the 
lake is in summer considerably higher than it was then, and in fact the marks on 
the ground showed distinctly how tar the water-line had extended; all die way we 
were able to discern an extremely flat strip of sediment rising but little above the 
Surface of the water. In the far east this strip of sediment is as much as 400 m. 
broad, but afterwards it narrows down to too m., 50 m,, and Anally it ceases al¬ 
together where the shore is shut in by a steeper rampart. This strip of sediment 
embraced here and there small frozen pools and lagoons, and exhibited unambiguous 
evidences that the lake had shrunk somewhat since the summer. Such smalt-quantity 
of grass as there was at Camp LXXXlt soon came to an end, and the scrub also 
gtew r scantier. After that the dry' ground at the east end of the Kutn-kb!, which 
consists of sand and soil, is absolutely barren. Where the mud was moist and 
frozen we had a good hard path to travel on, but generally the frozen crust was 
so thin that the horses trod through it. 

The southern slope of the Kalta-alaghan now stood out before us in its full 
length, extending westwards in wild, fantastic cliffs without any snow. Occasionally 
Its flanks are pierced by transverse glens. Some small bluffs appeared to be quite 
detached and separate from the main mass of the range. The saj slopes up gradu¬ 
ally from the foot of the mountains; this flat detritus scree appeared to narrow sorat- 
wltat towards the west Rather low hills extend along the southern shore. 

A very distinct gap which we saw in the crest of the Kali a-ataghan was said 
to answer to the Amban-asdikan-davan. and south-south-west of it we reached the 
eastern part of the lake, die shore of which runs west-north-west. We w-ere tra¬ 
velling on the recently mentioned strip of sediment, having on our immediate right 
a plainh marked terrace of about a meter in height, entirety barren on the surface 
and scored by a multitude of guSleys. The high water reaches up to the foot of 
the terrace, and below the latter there were springs then flowing, the water they 
yielded being almost fresh and encircled by large sheets of ice. 1 Sere and there 
the salt lay however in cakes and sheets about an inch thick. The lake was heit 
open, except in the smaller sheltered bays and creeks, and the shore was mostly 
strewn with thin strips of ice flung up by the movement of the waves. Farther on 
the terrace passes into a more rounded rampart standing back a few meters from 
the existing water-line. At Camp LXXXIII there was not a trace of grass, only at 
die most an occasional scrubby plant as hard as wood, which we found useful for 
burning. Along die shore lay a narrow fringe ol driftwood, ol the same scrub, but 
it was wet and rotten and impregnated with sand. We saw no wild animals in this 
desolate region. 




CHAPTER XIV. 


THE AJACH-KUM-KOL AND THENCE TO PASCHAL1K-SAJ. 


Oil 1 8th November we pail tiled iliagonally across die lake, steering S. 53* \Y. 
from Camp LXXXIH, towards a small glen in a low range of hills that stood a 
considerable distance back from the lake. The breadth of tile lake along the line 
we steered was 19,9 km. During the first half of the journey we came into contact 
with an ice-field, which reached unbroken all the way to the southern shore, to which 
it was fastened. The whole of the eastern part of die lake was covered with simitar 
ice. Where we came into contact with it, the ice was at the most 1 cm, thick, 
though generally less; while sometimes it consisted simply of small pieces piled one 
upon the other, making a soft ice-slush, which moved as the breakers moved. Prsche- 
vaiskij called this lake Nesamorsajuschtsclieje or the Non-Freezing. In the light of 
my own experience this name is not quite appropriate. At its eastern end the lake 
is entered by the river Kum-kol-darja. which issues out of the Bash-kum-kol, 
bringing with it die spring-water with which this last is fed. The fresh water spread 
itself out in a thin sheet over the salt water of the Ajagh-kum-kul and froze, the 
freezing being no doubt facilitated by* the drift-ice, which probably just at dils season 
travels by die Kum-kOi-darja into a lower lake. When the wind is in the east, this 
ice will he carried a pretty long way cun into the lake, and so will render easier 
the freezing of die fresh surface-water between tile separate ict-hehls, At that 
time the water out in the middle of the Jake had a temperature somewhat under o, 
namely' — O-j. while the water at the bottom, at a depth of 14 m„ was + o°. It 
may be accepted as pretty certain, that die eastern part of the lake freezes every 
winter, provided die weather is not too stormy; when it is, the ice is broken up 
time alter time and driven back towards the mouth of the river by the usual westerly 
winds. 1 he outside edges of the ice- field that we now struck against broke readily 
under blows Irom our paddles, but towards the southern shore the ice grew thicker, 
f * tm:rally tin: entire field will no doubt during the course of the w inter increase suffi¬ 
ciently in thickness to withstand the westerly gales and the heavy *seas> they pro¬ 
duce, as they drive from end to end right across the lake. My boatman, Tokta 
Aliun, declared, that he hail heard hunters say, that later on in winter the entire lake 
becomes frozen over; and his own opinion was, that it only needs a couple of days' 
wind from the east, followed by calm weather anil .severe cold, for that result to 
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follow, 'Hie ice that was then driven out into the Jake would come together ami 
form a continuous sheet, which, if only the cold and the calm weather continued 
sufficiently long, would be able to withstand the storms successfully. 



Fig. 
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But the question of the definitive freezing of the Lower Kum-kbl can onl> be 
settled by a winter visit. Under any circumstances the name bestowed upon the lake 
by Prschevalskij can only be set down as extremely unsuitable; moreover . ■><!«■ e 
superfluous, for the lake already possesses a native name ol its own, 
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During the tatter [portion of the trip we were forced by a hand wind from the 
west-north-west to take the shortest cut to the southern shore; htmce we paddled 
first south, then south-south-east. In this last direction the shore was quite free 
from ice. 




Fig. 176. VIEWS OK THE SOUTHER* SHORE GF AJACH'KCM-KOL AT CAilf eXXXIII. 

The soundings we obtained were as follow*; j.fq, 3^3, 3.44, 3.94, 4.$,, 

5.14, 6.04, 7,13, S.45, IO.a 9 , I2.j8 t 14.00, 15.56, 16.59, 17 -S*. lS.91, I 9 '& 3 > lS.6*, 1 7 'M. 

16.75, 9.S1, 5.4$, 4.90, 4.39. 3-78, 3.35, 2.81, 2.36 and 1.46 m., the last-quoted depth 
being taken at rather more than a kilometer from the shore. At the same distance 















22] 


THE AJAGH-KIJM-KOL AND THENCE TO PASCHALIK-SAJ. 

from the northern shore the depth amounted to 3 m. The greatest depth along this 
line occurred almost in the very midtile of the lake, and it amounted exactly to 
19.63 m. 

I lie southern shore-line is pretty straight, without bays or [tcninsolas, and is 
composed of coarse sand. On the other hand the lake-bottom appeared to consist 
of line mud; at least I inter this from the lead getting fast in it and having to be 
pulled out with a jerk, t he Kum-kbl-darja does indeed issue clear out of the upper 
lake; but the distance between the two lakes is so great that the river picks up on 
the way a great quantity of solid matter from its Inal and its banks, and in addition 
it is also joined, as we have already seen, by at least one large tributary from the 
Arka-tagh on the south. Anyway during the summer it brings down with it a large 
quantity of sediment, which is deposited in the eastern part of the Lower Kum-kol. 

1 have no doubt it was fine river-mud of this character in which the lead sucked 
itself fast. 

A step-like terrace similar to that which exists on the north-east shore stretches 
also along the south skit- of the lake. On the whole it is only about t m. high, 
and was at that time not more than a couple of meters from the water-line. Some¬ 
times it is perpendicular, sometimes it passes over into a rounded rampart (see 
% 177)- and on the inner side of this there is generally a slight hollow. About 

2 km. from the southern shore there is a ridge of low hi Us, level on the top. These 
were pierced immediately south of Camp LX XXIV by a ravine, with a watercourse 
along the bottom, which sometimes would seem to carry water. Thu level space 
between the hills and the shore is thickly covered with koumk plants- Signs of 
kulans were abundant and the vast number of wild-goose feathers lying scattered 
about seemed to indicate that here temporary springs sometimes gush out. The lake 
however was perfectly barren, and, so far as I could make out. was utterly destitute 
of both animal and plant life. 



Fifi *77- 


On 19th November, after a cold night in which the thermometer went down 
to — 22.i\ we again crossed the lake, steering towards the snow-capped peak H 
in the Kalta-alaghan, which appeared in the N. i f W. Along this nmv line there 
was not a single sign of drifting ice, nor did we notice any in the east: probably 
the thin sheet which we saw the day before had been driven back by the 
westerly wind towards the river-mouth. While the temperature of the air was—12®, 
the temperature of the surface-water was — 0.45°, and of the bottom-water at a 
depth of ao.tf$ m. was — 0,3a 0 , One would suppose that the whole of this not par¬ 
ticularly deep mass of water would, at any rate by the latter half of the winter, and 
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notwithstanding its considerable percentage of salt, have cooled sufficiently for the 
surface layer to freeze. 

The soundings we secured along this new line were as follows: 3.1?, 3.63, 3.95, 
4.48, 4.99, 5,60, 9.03, 16.66) [8.J*, 30.98, 23.07* 24'®3f 23.67* 23.(6, 22.40, 21.s*, 

2t.e>(, 21.00* 19.11, and 7.75 m. Thus at first the depth increased but slowly, but 
afterwards more quickly until it reached its maximum of 24.03 m.. this l>eing a good 
deal nearer to the northern than to the southern side. From this deep trough the 
bottom o! the lake rises slowly towards the northern shore, until at only 1.15 km. 
from it the depth is again 19.11 m. Thus the northern part of the lake 
is deeper than the southern; nor could anything else be expected when the general 
shape of the great Kuin-ko! basin is borne in mind; the KaJta-aJaghan being rela¬ 
tively close to the northern shore, while the first chains of the Arka-tagh rise at a 
considerable distance from the southern shore, Between the southern shore and die 
deep trough there is curiously a steep slope, which presented precisely the same 
characteristics and occupied precisely the same jxisition along both lines of soundings: 
but then they happened just there to approach pretty close together. Along the 
eastern line, proceeding from south to north, we have the soundings 5.4s, 9.8,. and 
1 6.7 s m,, while along the western line the corresponding soundings were 5.60, 9,5,3, 
and 16,66 m. In other words in a distance of only i' - km. the lake drops it m., 
while from the southern shore to the edge of this abrupt declivity, a distance of 
5' .* km„ the fall is only 3.5 m. 



I'ig. IjS. I H(. NnKTHEkN SUOkt UF AJACII-Urvi-Kol, AT ('AMP LXXXV. 
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Cpon reaching [111? northern short:, we skirted it to the west-south-west for a 
distance of 7,5 km. It was slightly indented with wide bays separated by capes. 
] he shore-line here was accompanied throughout by a terrace, which ran now a 
couple of meters, now twenty meters, from the water's edge and was pierced by a 
countless number of ravines, all running down to the lake, though at this time they 
were naturally dry. 7 his terrace too, like that on the southern shore, is broken at 
intervals and its place taken by a rounded rampart. Farther west it frequently 
plunges sheer down to the waters edge or is separated from it by an excessively 



Fig, Iff*. rut SOOTHERS snout Of AJAUK-KI'M-Ktlj. AS SEEN t'KOM ‘ AMP I.XX3iv; HfcKE THE 

LAKE IS mniKk HARROW. 


narrow strip of shore. At a very short distance from the shore lire depth of the lake 
often amounts to two or three meters. The shore is littered with patches of de¬ 
tritus and sand cemented together and as hard as conglomerate. From the lake- 
shore the surface rises extremely slowly and with insignificant irregularities to the foot 
of the Kalta-alaghan. It is from that range that the dry torrents issue which upon 
approaching the lake spread out delta-like into an endless number of gullies. A 
larger watercourse enters the lake a little cast of the point where we struck the 
north shore after sounding our second line. This watercourse gives rise aL its 1 em¬ 
bouchure to a delta of several arms the delta entering some little distance into th<- 
lake. During the latter {jart of die excursion the usual transverse terraced swelling was 
absent, its place being taken by a gentle shelving of the shore. Camp LXXXY 

fMi* t yeurwp m Centra! Aiia r I/L *9 
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was pitched cm a short, stumpy peninsula, with a surface of hard, while sell or. 

I he grazing in the vicinity was miserably poor anti Scanty; lint there was a spring 
with drinkable water, From that point we saw the snowy peak H to the N* n E. 
ami the glen we had aimed for to the S, i \\, lo tile N. 83* W. we had jhc 
culminating point I of the little mountain that is situates! on the northern shore of the 
western part of the lake. 

The salinity at this camp was precisely what it was at Camp LXXXlll, 
although one would have expected it to he higher, because the Sauer camp lies so 
much nearer to the mouth of the stream. The salinity will however no doubt vary 
with wind ami weather. \t Camp LXXXV the surface water had a tempgature 
of + o' in the middle of the day. when the sun beat upon it. and at a spot quite 
close to the shore; out in the middle of the lake it was no doubt colder. There 
was a faint breeze from the east; the winds here appeared to be less regular £ttd 
decided than in the interior and in the southern parts of Tibet. 

I’rom this camp w< sounded a third line across the lake towards the S. W., 
ami although \vc did not carry it all the way to the southern shore, we advanced 
beyond the trough in the middle. The soundings we obtained were a.s;, 4.1s, 6.;*, 
S.tjfc, tS.yj. 19.70* ij-tj. and 15,59 m. At this last sounding, a distance of 6 km, 
from our starting" [K>mt, we turned back; the distance from the same j>omt to the 
southern shore was somewhat less than 6 km. Comparing our three series of sound¬ 
ings we find that the eastern gave a maximum depth of 19.1*3 m.. the western of 
tg,79 m.. and the middle series a depth of 24.03 in We may infer therefore that 
this last line was run approximately over the deepest part of the lake, and that from 
that point the lake bottom ascends, though very gradually, both east and west. I 
think it is pretty certain that there is no depth cast of the first line we sounded 
equal to lO 'ij m„ for it is in that part of the take that the alluvial sediment is ac- 
r 111 in dated which the river brings down in suspension; while as for the extreme eastern 
end of the lake, it is evident, both from the shape of the waves and the colour of 
the water, that It must be shallow, 'flic diape of the lake renders it probable that 
to tin- west of the western line of soundings there is no depth that exceeds 19.70 m>, 
for in that quarter the lake contracts and not far from tile little detached mountain 
I terminates in a shallow bay. with which we shall form a nearer acquaintance lower 
down, because it was on its shore that we encamped in June 1901. 

The number of soundings which t had an opportunity to take in the Lower Kuru¬ 
le’>1 — 50 it) all — is mu sufficient for a lake that measures 734 sq.km.: but since 
wi- have nothing better, we must make the best use of it we can. Thus we find 
that the mean depth of the lake is n^j m„ and this may be accepted as l>eing 
preny- near the actual figure, when we bear in mind the regular shape of the basin 
as revealed by the sounding lines. 

November sand* The lake having been examined, the next thing was to re¬ 
turn to Temirtik, crossing on the way over the Kalta-alaghan and the mighty range 
which forms the westward continuation of the Akato-tagh. Accordingly, leaving the 
lowest ] ■ >int (3867 mA in the basin of the Lower lyum-Tfol, we .1 ravelled first towards 
the wi-st-nurth-west, skirting round the northern bfse of the little detached moimtain L 
This Upon a closer acquaintance, turned out to consist of several small rocky i<or- 
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tions, or rather it made a short but broken chain stretching east ami west, parallel 
to the Kaka-afaghan and the long axis of the lake. 

The principal portion lies in the middle, and has two smaller bluffs to the 
east, separated from itself by a broad glen, while on the west it is continued by a 
drain which grows steadily lower. These several portions all rise rather abruptly 
from the flat detritus plain. The mountainous parts are footed ail round by a gently 
sloping talus, furrowed by small dry torrents. 



Fig. 180. cam i 1 r.xxxvi. 


Once we were past this detached mountain, we again commanded an uninter¬ 
rupted view of the blunted bay at the western end of the lake. Its shores are low, 
possess no terrace, and are often white with salt. To the south and south-south¬ 
west we saw, at a distance of about to km. from the southern shore of the lake, a 

tow reddish crest, from the foot of which the surface slopes gradually down to the 

lake. For some distance immediately north of die westernmost part of the detached 
mountain we kept along a flat ridge, which slopes away very gently to both east 
and west- West of that divide all the brooks converge upon a stream that enters 

die lake’s western bay, while to the east of the same they gather into a similar 

stream which issues from the Kalta-alaghan and enters the lake in the vicinity of 
Camp LXXXV, although, to judge from the appearance of the bed at its lowest 
part, the water seldom succeeds in gutting down as far as the lake, 

Heyond the main stream that enters the lake’s western bay, and along the 
westward continuation line of mountain I, there rises a similar small detached mountain, 
lower than its neighbour, but spread out wider, and, as it appeared from the distance, 
covered with sand. Approaching the southern foot of the Kalta-alaghan, we crossed 
over the main channel just mentioned shortly after it emerges from a transverse glen, 
and then entered the nearest transverse glen, which at first ran north-west, but soon 
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changed to die west. The ascent was pretty steep and the drainage stream of the 
glen had to make its wav amongst the precipitous terraces — a labyrinth of deeply 
cut gorges choked with masses of detritus and stones. The country on both sides, 
being greatly broken, was impassable. In the month of a wiki side-glen coming 
down from the north, we found a sheet of Ice just below a spring, Higher up in 
the main ravine we likewise found similar patches or ice. The stream formed there a 
narrow gorge through the granite: we made our way along the left-hand terrace. 
1 he pass, which is situated quite close to the Kum-kdl side, and forms a very flat 
and easy arch, reaches an altitude of 4400 m. The, descent towards the west-north¬ 
west, over on the oilier side of the pass, is Incomparably more gentle ami the glen 
itself wide, open, and easy. Camp LXXXVt was formed beside a spring (434S m.), 
I ike wist; surrounded by sheets of ice. 



*‘ig. iSt. w«m rue geek opens out uros ihe mn valley ipetween the tschimen-tarn «m> 

TUE KALTA'AUGHAK. 


1 he detached mountain 1 was composed of a very hard, finely crystalline, dark 
green rock, dipping So towards the S, 50 \Y„ so that the strata stood almost vertical 
and most ot the small ottshoots of the mountain stretched towards the N 40* \V 
As soon as we entered the Kalta-akghan however the predominant rock was granite 

°l *T acy Varicty ' first &*>’> tllLn . r<xl * etc, The watercourses on both skits 

* 11 |J> ^ wtre cumbered with fragments of granite, mostly grey ami rounded by 
tnv weather, y 

... last ™”P thc gl“" iKfao slightly to the south. 

O Uw >. So . we a. * huge pyramidal peak, which we houl also beheld from 

to’ llw ro,rd "of h V ®* , ; th ‘ 7 ™ 0 *"® 1 l™ k silBilar 'O it and situated 

a,e * WoaJi to the same meridional mountain 

r du^l;. 
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Our glen continued to widen out and eventually debouched upon the valley 
that lies between the Tschimen-tagh anil the Kalta-alaghan; while its watercourse 
joins the main river that flows down the valley in question. This last then turns 
south, and after describing a wide curve to the south-east makes its way to the 
western shore of the A jagh-kum-kbl. At the point where we emerged upon the 
great valley the lake was not visible, although we could see the small range that 
rises on its southern shore. Tints I was able to substantiate the fact, that the Kalta- 
alaghan terminates not far west of the unnamed pass which we had crossed over the 
day before, as well as the fact that the latitudinal valley between the Tschimcn-tagh 
(that portion of It which is called the Piaslik-tagh) and the Kalta-alaghan lor Amban- 
aschkan) — a latitudinal valley which has almost wholly an east-west direction — 
nevertheless curves round towards its western end and ends at the lake. Here 
it widens out very considerably ami forms a spacious open plain, engirdled by 
mountains, though at a great distance away. Just below the point of junction be¬ 
tween our transverse glen and the main valley there stand in the latter some small 
detached hills, the bases of which are touched by the winding watercourse, then dry. 

We rode along the bottom of this last, up the main valley towards the north¬ 
east. The valley was at this part about fi km. wide, but it gradually contracts to¬ 
wards its upper end. It is flat and open, and its stream ls not very' deeply' eroded. 
The ascent, without being anywhere very steep, was nevertheless perceptible. On 
both slopes there was a littte grazing. Seen from this side, that is from the south, 
the Tschimen-tagh has the appearance of a low and insignificant range. Vet its 
northern versant presents quite a different appearance, as we ascertained when we 
emerged upon the valley of Toghri-saj. The reason is quite simply, that the more 
southerly latitudinal valley lies at a higher level than the more northerly latitudinal 
valley. To this question we shall however return when vve come to discuss the alti¬ 
tude relations of Tibet as a whole. Unfortunately I had no opportunity to visit the 
region between the route I am now describing and the Toghri-saj. Still 1 do not 
think it is too bold a supposition, when 1 state that the westward continuation of 
the Tschimen-tagh is formed by the range which the Russians call Atschik-kol or 
Moskovskij. The long range is cut through by a transverse glen of the Toghri-saj. 
On the other hand k is difficult to make out whether the relatively low mountains 
that stand on die right-hand side of the valley of Toghri-saj belong to the system 
of the Tschimen-tagh or to the system of the Kaka-alaghan. But the fact I have 
already mentioned, that the latitudinal valley in which we now are bends round to 
the Kum-krii, renders the former supposition the more likely, for the country just 
there is too open to be merely a breach through the range, k is therefore quite 
conceivable, that the ofographtcal system of the Kaha-alaghtm does terminate imme¬ 
diately north-west of the western end of the Kum-kbl, anil that the stretch of 
mountains on the right of the Toghri-saj is a branch or bifurcation of the Tschimen- 
tagh (PiasJik), 

After advancing only a few kilometers up the latitudinal valley* we came to 
the swelling that forms its water-divide: it is extremely flat, scarce perceptible in 
fact to the unaided eye. On the oilier side of it begins the stream which vve followed, 
and which picks up on its way a great number of contributories from the Lransverse 
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glens in the circumjacent mountains, all of them then dry. Thus it is only the ex¬ 
treme western part of this latitudinal valley that belongs to the hydrographical 
system of the Kum-kol; alt the rest of it belongs to the system of the Ghas-nur. 

1 -rom die divide the latitudinal valley slopes slowly towards the north-east, 
ix'ing also joined by a number of small side-glens as it proceeds. On the 
south it is fenced in by a loft;- portion or the Kalta-alaghan: there was there a 
larger quantity of snow than on the southern side of the range. In the mouth of a 
side-glen on the left there were springs, w hich had given rise to large sheets of ice 
in the broad shallow bed of the main stream of the valley. After that this last 
contracts to a narrow passage between the granite offshoots that nearly meet from 
Iwth sides, Below this locality the main stream becomes bordered by fairly accen¬ 
tuated terraces. After that however the valley broadens out to a verv respectable 
width. Hitherto the Kalta-alaghan had run from south-west to north-east; here it 
bentis and subsequently proceeds due east, while farther on, as we have already 
seen, it bears to the east-south-east. Consequently it is the deviation of the 
l schimen-tagh which gives rise to the great expansion of die latitudinal valley; 
its crest appears to bend away a good deal towards the north or north-west. 
Still it is just possible that the portion of the Tschimen-tagh which we liad hitherto 
had on the leJt does not lielong directly to the main range, but is only a southern 
branch ol it, a branch oi the same kind as that w'hich fences in the valley of 
I oghri-saj on the east In the great expansion the main stream of the valley is 
joined by a large tributary from the left, i. e. the west. From this point onwards 
tlu. I schimen tagh com e; s the impression of being quite an insignificant range; it 
does not even screen the westward continuation of die Akato-tagh, the Ilve-tschimen, 
whose great snowy peaks tower up above it This again is solely the effect of the 
greater absolute height at which our latitudinal valley lies as compared with the 
Tschtmcn \ alley. 

1 rom the point where the main valley changes its direction from north-east 
to due east, it contracts again and slopes down towards Kotaklik. Finally it unites 
with the eroded watercourse of the At-atghan valley, which we crossed over at 
Mble-kojghan on our journey out. Orographkally It is of course one and the same 
valley, and its situated between the same mounts in-ranges. The united watercourse 
then cleaves the before mentioned gap through the Tschimen-tagh, and then, having 
picked up the streams of the Jusup-alik and Toghri-saj. makes its way past Bagh- 
tokaj towards die rschimcn-kdl. which however it never reaches. 

In the expansion of the latitudinal valley the main stream is so broad and so 
shallow, that it shows scarce any trace of terraced banks. Both grazing and fuel 
were fairly abundant, but there wax no water. Leasing the stream on our right, 
tve approached the foot of the Tschimen-tagh across an almost perfectly level stretch 
of country, the surface soon sloping again towards the north. The orographical 
conformation is here m the highest degree remarkable and unusual. The pass of 
t Ki scliimui tagh at Kmn-LuLik lies only a few meters higher than the bottom of 
t u, at i rut ma \ullu;. Its altitude is 4194 m. In other words the space lie tween 
these two great ranges has been filled up with detritus and accumulated sediment 
to such an extent that, at all events in this section of it, the bottom of the lathe- 
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dtnal %'alley has raised itself uji to tile shoulder of the crest of the Tschimen-tagh. 
After the denudation and filling up, taken in conjunction with the retrogressive ero¬ 
sion in the transverse glen of Kum-bulak, have in this manner been operative 
for a sufficient length of time, it is easy to suppose that the latitudinal valley will 
make a new exit for itself through the gorge of the Kum-bulak. instead of reaching 
the Tschimen valley, as it does now, by the same breach as the At-atghan. 



The transverse glen of Kum-bulak descends northwards from the flat pass by 
short steep windings, having minor granite mountains on the right: drift-sand has 
accumulated on the left side of tile glen. In some places the defile plunges steeply 
over the granite thresholds that lie athwart it. U is in tills wild and picturesque glen 
that the Kum-bulak or Sand Spring gushes out: it had filled the narrow rocky bed of 
the torrent witli massive sheets of ice. Here, where the drift-sand came to an end, 
we pitched Camp LXXXVU (alt., 4051 m.). Contrary to what we found in the 
glen of Savughhik, where the drilt-sand has accumulated in the very lowest part of 
the glen, we find here, that it only occurs in the highest part, the difference being 
ascribabic to the very different form and structure of the two glens. There is how¬ 
ever this resemblance between them, that in both glens alike the sand is piled up 
on the left or western side. 

This day’s march led us through coarsely crystalline rocks, principally red and 
grey granite. 

November 24 ill. Immediately below the spring the glen brook is excessively 
narrow, and here we had carefully to lead the horses over to the left side across a 
rock) threshold in the bed. as well as carry the baggage ourselves for a short 
distance. The scenery was in a high degree picturesque and attractive, the granite 
cliffs sometimes descending perpendicularly into the glen. It is indeed astonishing 
that the wild and towering masses of rock through which the transverse glen has 
sawn its way can belong to the same mountain-range as that which we had lately 
seen from its southern side as a rather insignificant chain. And the farther we des- 
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cended into the glen of Knm-bulak, the loftier grew the rocky walk, until ue reached 
almost the end of the glee, when they rapidly sank, sending out low spurs towards 
the north, to the Hat plain of the Tschjmen valley. Meanwhile the deeply incised 
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glen stream descends by short quick. windings towards the north-west, tieing met by 
small !.t gorges am I ravines from both sides. Generally the bottom is choked with 
rounded, polished stones and detritus tliat have fallen from the heights above, and 
frequently form steps and shelves, down which the stream (when there is one) must 
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race in foaming cascades. Several of these we experienced great difficulty in 
passing. In one small expansion the bottom of the glen was wholly covered with 
glassy ice, frozen in layers, the water having issued from an adjacent spring. Below 
til at point we met with no more difficult passages- The glen has a rapid fall, as 
is indeed inevitable from the great difference in elevation or the two latitudinal valleys 
dial it unites. The accompanying illustration (fig, TS2) shows the usual type of its 
vertical section. Finally the glen widens out, and its stream acquires small erosion 
terraces- Just Ijefore emerging upon the Tschimen valley it is joined from the left 
by a couple of large side-glens. Yet strange to say, tire watercourses which des¬ 
cend with these side-glens do not unite with the watercourse of die Kum-bulak glen; 
but, after approaching quite close to it, they begin to diverge, leaving between them 



Fig. (84, VIEWS FROM THE CL£K OF KUM-BULAK. SEI.OW MV CAMP (LXXX¥II>. 

a rampart or terrace, which, consisting entirely of gravel-and-shingle and blocks of 
stone, grows broader and broader as it descends. Thus the peculiar feature in the 
conformation of the region is the remarkably excentric situation of the pass. While 
it lies 11 kilometers from the northern foot of the Tschimen-tagh, it U only about 
one hundred meters from its southern foot, and little more than one kilometer from 
the principal stream of the latitudinal valley on that side. Thus, as in the glen of 
Mandarlik, practically the whole of the range lies on the northern side of the crest 
containing the pass, and the loftiest and biggest of its peaks are likewise situated 
to the north of the same crest. 

From the mouth of the glen the belt of vegetation at Jusup-alik was dis¬ 
tinctly visible to the north-north _ east. At first the surface, which slopes m the 
direction just indicated, is plentifully strewn with detritus; but after the gravel thins 
out, steppe vegetation makes its appearance. The hard, level saj is furrowed by 
several shallow watercourses, all running towards the east* Between these water 

//r oTfit* jfmtraty m Cinlral Alia. ///. 3° 




2^4 EXCURSION TO AJAGH-KUM-J£01„ 

courses arul ihe spring-water stream of Jusup-alik. the saj forms a very slight swel¬ 
ling, so slight indeed that its presence is only suspected from tile watercourses, 
Camp LXXXVHI was pitched on precisely the same place as Camp LXXJV of our 
previous excursion, thus giving me a valuable point for controlling my observations. 




Fig. rS;. some other views from kum-dui ak. 


The transverse glen of Kum-bulak is, as I have said, cut through the granite, 
which is here of several varieties, red and grey, often bedded at 70° to the S. 75 s * ii, 
At the extreme end of the glen however there is a hard dark, finely crystalline 
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rock, diorite or diabase, lying at 55 s S, The greater part of the detritus that has 
accumulated at the northern foot of the range consists of this last-named variety. 




F%. r86. SOWS'OTHER VIEWS ntoii Ktnt-imtAE. 


Un 26th November we made quite a short day’s march towards the north¬ 
east, to the last point where w r ater and fuel were to be had. Close to Jusup-alik 
we crossed over a spring-water stream, which had a volume of not less than 
2 cub.ni. in the second. It was only frozen in one or two of its broader parts, 
although the cold was now decidedly keen. In several places springs gush out. and 
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all unite with this one, which runs towards the east-south-east to Ghaslik, where 
we Formed Camp LXXV. 

North-east of this stream the ground is hard, lumpy sehor t with a thin 
mantling of white salt. Grass, although withered long ago, was fairly abundant. 
Patches of ice, some large, others small, betray the presence of springs, and show 
that the country is marshy in summer. Finally we reached another brook, which 
came from the north and ran towards the south-east to unite with the preceding 
stream. In the narrower reaches it was open; in other places it w'as covered with broad 
sheets of ice- This brook appeared to begin immediately north of Camp LXXXIX 
($455 m *)- where the surface is again hard detritus saj. 



Fig. 137, 


I have visited Jusup-alik at three different seasons of the year, and on each 
occasion there was a fierce gale blowing from die west. On tills visit, 26th No¬ 
vember, there was a half-gale, driving vast clouds of dust and drift-sand before it 
down tile valley. Thus the same winds would appear to prevail here that are do¬ 
minant in the interior and west of Fillet, where the west wind is remarkably cha¬ 
racteristic of the winter. Ihe cold was intense; during the night of the 27th — 28th 
November the thermometer went down to — 24.6 s , 

November 28th, From the border-line of the vegetation the surface ascends 
at first slowly, though afterwards the slope hccomes more noticeable. The scrub 
thins out and ceases, and the ground is buried under detritus as well as seamed 
by an endless number of eroded watercourses. On the right there are some 
low hills, on the left we perceived the offshoots of the mountain-range with the 
outlets of the glens between diem, while above them towers the snow-capped sum¬ 
mits of the crest We entered a broad glen, filled with detritus in a disagreeable 
way. The stream that descends this glen is divided into several arms and beds; 
these cut their way through a series of low hills that turn their precipitous sides to¬ 
wards the west. Here and there we perceived a snow-drift, but there was no ice. 
None or my men had ever travelled by this route before; but they knew that it is 
sometimes used by hunters, proceeding from that locality to Tscharklik with asses 
And sure enough we soon discovered traces of their presence, by which we were 
guided into the right glen opening. It was however a horrible road; not a single 
square decimeter of die surface is free from detritus and fragments of grey granite 
All the side-glens and both sides of the valley are choked with masses of detritus 
and heaps of granite. \\ e were once more amid the usual wild, fantastic scenery 
characteristic of granite formations. The glen led us towards the north-west. We 
encamped (alt. 4425 m.) in a locality where there was neither grating nor water 

m " fud ' !'“f «■ N«d snow. Far below us in tho prolongation of the 

gcn “* die isolated mountain of kara-tschoka. with the stream dinging to its 
southern foot, and still farther off appeared the breath in the Tsdiimen-tagl,a,KiitSk- 
lik. the crest of the range being jnst there considerably lower than elsewhere. 
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November 29th. Just above our camp the stream of the transverse glen 
tonus a narrow ravine or gorge, marvellously deep and steep, sunk between preci¬ 
pitous granite walls and with its bottom choked with detritus and stones. The steps 
and platforms in its bed will of course form waterfalls after rain. This gorge is 
absolutely impassable; accordingly, in order to get past it. we were obliged to cross 
the glen, just above our camp, by means of a very steep detritus slope, the summit 
of which we only reached after zigzagging backwards and forwards times without 
end. On the other side of it we again descended into the glen, which was then 
wider. Shordy afterwards wc came to the trough proper of die glen, or the gathering 
basin into which the waters, whether from springs or melting snows, collect from 



all directions to feed the torrent which forces its way through the gorge I have 
mentioned, and below which the glen again expands. The ascent, which had all the 
time been very sleep, increased to a notahle degree, white the pass became incon¬ 
ceivably difficult and irksome, and to make matters worse the acclivity was every¬ 
where thickly strewn with moderate-sized gravel. Hie snow lay here in a thin 
but unbroken sheet. The pass formed such a slight depression in the crest of the 
range that we were hardly aware of it until we were dost; upon it. The peaks at 
each side rise but very little higher than the pass itself. The summit of the pass 
is narrow and sharp, and bears no resemblance to the flat arch or platform which 
is so common a feature of the passes on the highlands of Central Tibet. Another 
characteristic feature is the short and precipitous ascent. The absolute altitude 
amounts to 4926 m.. so that this is one of the loftiest passes we essayed in 
northern Tibet. Its name is Ghopur-alik; Ghopur being reputedly a hunter from 
Tschcrtschen who used to come here yak-hunting. 
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I he view was sublime, especially eastwards across the valley of Tschitnen. with 
Kara-tschoka far below us and to the south in the distance the mighty mountain-ranges 
with their fringes of snow; yet there was not one glacier visible, not even of the 
most rudimentary type. Almost all the snow that was then in sight disappears 
during the late summer. The steep transverse glen up which we had just scrambled 
was clearly visible under our feet from end to end in bird's-eye view, while the off¬ 
shoots of the mountains on both sides had a peculiarly shortened and truncated 
appearance. Westwards there was a fresh world of mountain-chains, cliffs, and 
spurs, almost entirely buried under snow; the only spots in which the naked black 
rock came through were those upon which the sun beat all day. 

On the west side of the pass the declivity was at first rather steep, though 
incomparably easier than on the eastern side; but there was just as great a quantity 
of detritus. Wq soon reached the upper gathering basin of the Paschal ik-saj, and 
down we went towards the west-north-west and west, just under the summit of die 
pass wc saw on our left another pass, a good deal lower than Ghopur-alik, so low- 
in fact that we were able to see right over it down to the fiats of Jusup-alik. This 
second pass is however said to be inaccessible from the south. 

Several of the glens that enter the upper part of the Paschalik-saj are of some 
importance, but all are filled with detritus, arid all were dry. It was not until we 
had advanced a little farther down, that we discovered a spring in the main glen, its 
ice-sheets penetrating in amongst the masses of gravel-and-shingle. Still farther 
down we passed a small triangular lake, covered with bright, glittering ice. The 
terraced banks of gravel-and-shingle on both sides of the eroded watercourse be¬ 
came more developed as we advanced down the glen; often they were precipitous 
and a couple of meters high. Immense cliffs tower upwards on the right, or 
northern, side; these belong, I was given to understand, to the ltve-Eschimen. Then 
the glen expands somewhat, being joined from the right by a side-glen of note¬ 
worthy dimensions and of a wild, fantastic appearance. At its head we perceived im¬ 
posing masses of precipitous rock, with great shelves and terraces, upon which the 
snow lay in long strips, looking for all the world like the galleries and decorations 
in a I ibetan temple. Between this glen, which runs from south to north, and our 
glen, which runs from west to cast, there are said to stretch soft, rounded, earthy 
elevations; that yield good grazing in summer. At the point where the two glens 
unite they are joined by yet a third, coming from the south-west, namely the 
Buktoj-saj. From this last a track proceeds to the upper part of the TscharkHk-su 
and so on down to Tsclmrklik; but it is reported to be difficult and awkward, cros¬ 
sing over several passes, so that it is only used by hunters, At the point where 
the three glens merge into one, and form the broad main glen of the Paschal tk-saj, 
there is an open and spacious expanse, crossed by several converging drainage- 
channels. Prom that point the main glen assumes a more northerly direction the 
component of the directions of the three constituent glens. Had the season not been 
so far advanced, the grazing here would have been pretty fair. Here we saw a large 
herd of wild-yaks. I he altitude was 4057 m. 

All the way from Camp XC to the summit of the RSS and a good bit over 
on the western side the prevailing rock was grey granite. After tlrat red sandstone 
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bfcame prominent, lying 6o" to the N. S 5° W. Where it is shorn through by the 
it crops out as bard rock; elsewhere it is generally disintegrated anil pul- 
verisedt but nevertheless forms offshoots ami short buttresses on both sides. At the 
frozen lake there was a light-green, schistose rock dipping SS° towards the S. 55 * 
Si., very suit and fracturing easily into thin flakes. \et both here and lower down 
the bottom of the glen is choked with detritus and fragments of the usual grey 
granite. Below the frozen lake was a dark-green findy crystalline variety of rock 
dittoing 60 towards the N. 30’ E. Then followed a crystalline schist with glittering 
micaceous particles in its fractured faces (42° toi the N. 5 ° H-), but in front of it » 
a low ridge or shelf of striped granite or gneiss. 



Fig 189 . camp xci. 


November 30th. From Camp XCI the outlet of the glen of Buktoj-saj was 
visible to the S. 70 6 W., surrounded by imposing snow-clad mountains. 1 bat snow 
is not however perpetual, but disappears in the summer. The ground was now in 
fact everywhere covered with snow. After crossing over the watercourse, in every 
wav considerable, of the Iiuktoj-saj, we travelled along the left terraced bank of the 
lar'te bed of the t’aschalik stream, which keeps closer to the mountains on the right 
than to those on the left of the glen. The detritus grew increasingly thinner and 
scantier and was at length succeeded by soft earthy soil, dotted over with japkak 
plants; though the granite detritus still continued to cumber the bed of the stream. 
To the west of the spur dose to which we were marching, it being on our left, 
there was said to be a pass, Jajlak-davan, from which a glen and a track lead down 
to the districts of Tughuhik-saj and Kum-iaschtik, From die left there comes down 
vet another side-glcn, its torrent brushing close along the foot of a small offshoot. 
Here on the right bank begins a hunters’ track leading to Sehia-inanglaj, and a 
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IMc farth^ on is a second like it. It is the grra, range on the right-tond 

sale ol tl,n glen that bears the name of Schia-manglaj. A small offshoot juts out 
from tin; left-httid range down to the bud of the stream and is crossed by a small 

floodHinesf^* th ' S we observed <*ruin terrace-like steps or marks of higher 




Fig. 190, 


, km T ,^' e ",° f , ’! SC '' a . lik ■ >*« brend and open, though not more than 1 to 
• ■ ■**> its surface is soft, and its slope gentle and pleasant. The glen con* 
tihi^ to me me to the right, until at length it runs in a northerly direction. The 

d^h^e ^u ' H h t d 3 Per and mon! (jn " rge . tictl11 >‘ had Ehe cm down 

onlv L V rt ,ST |' e J' *b tangle, which was of varying sizes. Sometimes there was 

J , e 1Ca ert j detl sometimes there were several steps, often six, with 

r r l°th h Ste ‘T Sbpes 1 between ■*» The left side is the steeper, although as 
.Jr c channti runs closer to die mountains on the right side of live gien.“ The 
transverse sections were of course incessantly changing: now it is the right side 
low thr loft, now bod, da, are vortical (sec fig. , 9 ol. ^ SO n,o plaorf,,," b„| ^ 

ITk n ',. d , Ct:p ' “l 141 m , ,kis res P« t resembles die deeply eroded streams of 

the K^rkrtaj wh,ch run down ,n,„ d,e Tarim basin. |„ the summer this particular 
stream is said to carry an unprecedented volume, so that it can only tve forded on 
horseback, and then with difficulty; h„t the fords are well-known, [n an expansion 
ol the glen it is joined from the left by a large side-den ralUl n. 
whicl, runs a Tack to Tughuluk-saj. upper HukWj, and iVharklik. 7 t Tugtolnk 
il g,n of bchor-tschap is also said to terminate, though from the descriptions given 

Ith^e gTL " ** * ^ at “* Chaf C °™ •*» «»Sd positions 

stuns A I a r ** PaschaH H “ ^ plentifully provided with 

steps., mostly rather Steep, we made our was across it fj,. m > L , , 

our march towards die north-east while die i Ja J m *^ am1 thfi 0 directed 

d,e north and north-west, and Ihrthcr on iu^hai^ame^dirwafT T Tt 

//,„/»,*• of the [Ive-tschimcn. But before ,hc“fo Z „ “ * , * h “* 

« nrst cuts through a small free-standing mountain mfd tlnuTlilk "° rtJ ™? a 

T1£r£ T ' 3 *■“, thrDu i h r l,ich >■« *** 

Ilk. Here the glen expands, and the entire country grows m nrf . , 

“ " m ,im “ *• roount * i " a “ *• >W« become broken upTto 2S 
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sections; but behind them anti above them rises the range of SchiVmanglaj, which 
we saw at the end of the glen. This range belongs to the llve-tschimen. .Another 
broad, shallow, gravelly watercourse, after winding north west amongst detached 
eminences, joins the Paschalik-saj. Here the surface is almost level and in part 
strewn with sand: on the other hand there was very little snow, and what there 
was occurred in thin, scattered patches. Here were a few teresken and kouruk 
plants. This district is called Schia-manglaj-lajdang, To the north-east, and thus 
in the angle between the P;Lschalik-saj and the llve-tschimen, we observed a spur 
or moderate size. It was just below its little pass that we pitched Camp XCII at 
an altitude of 3453 m. In the distance, to die north-east, an imposing mountain- 
range, the upper Ason-tagh, which we had crossed over at Basch-jol. l here was 
no spring to be found here, though there was snow. But we were not badly off 
for grazing, anti fuel was abundant. 

Not far below our former camp we found a pink variety of rock, not unlike 
marble, and with a dip of 79* towards the S. 15 E„ and shortly after that actual 
marble at 43° N, At tlte little bel in the Paschalik-saj we found a dark crystalline 
schist at t>5 c N. A similar schist, with a large admixture of mica, but rotten and 
readily friable, occurred in the small detached mountains, dipping towards the 
N. 40' W. In the beds of the streams the predominant rock was, as hitherto, grey 

granite. 


//i./j'i, Jtumty w CfMtral Aim. (ft- 




CHAPTER XV. 

THE GLENS AND STREAMS OF THE 1LVE-TSCHJMEN AND 

THE ASTIN-TAGH. 


December ist, J ht; little [.mss was situated only about a score of meters 
nbove our camp, from it. which the natives tlo not even honour with the appella¬ 
tion ol tfavare, but describe quite simply as M, we enjoyed an extensive view to 
the north-east across a chaos of small mountains, groups mostly detached, and off¬ 
shoots from the Schia-nianglaj, which rose in all its massive majesty on the right, 
or south-east, of our route. At about jg km. to the north-east, and behind the 
smaller ridges that diversify the right side of the [Ive-tschirntn valley, lie the twin 
Likes of Schor-kbL I be upper of these is Iresh, and is said to be ’ 2 to 1 m. deep; 
nldle lire lower is salt anil not. it is reported. more than a couple of decimeters in 
depth, possibly therefore it is only a temporary formation. The tipper lake is fed 
by springs, and discharges into the lower lake by a narrow canal, [loth lakes were 
stat'd to be i lien Iro/en over so thickly' that the ice was strong enough to Imar the 
weight of a man. Swarms of wild-geese are said to frequent their shores in spring, 
where hunters go in quest of them. These two lakt* clearly lie in the centre of a 
minor self-contained basin; and to the north-east of them there are yet other low 
ridges, while far off, beyond them, rises the Astin-tagh. its crest visible from end to 
end bom the top ot the little pass where we were standing, 

r P° Tl resumin £ our journey, we descended the pass,’"which was at first rather 
steep, though afterwards it grew flatter, and then we threaded a labyrinth of minor 
hills, some standing quite detached, others connected and forming short ridges on 
both sides of us. We encamped on the left bank of the Ilre-isdumen stream at 
an altitude of 3*36 m. 1 <> the S, 55° E. we perceived the gap or breach in the 
range, through which the stream comes. This is formed by the confluence of two 
spnng-led rivulete, which unite at Kara-tschoka, only about $ or 7 km. from our 
camp, I he springs, which are perpetual, are situated a good bit above Kara- 
tiduska. We were told that it is only possible to proceed about half a da v’s journey 
up the glen, for the country then begins to be difficult. At our camp die stream 
(Kissessed no distinctly marked bed, but was broad and .superficial, and split up into 
a number ol shallow, winding arms, several of which contained extensive sheets of 
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lc J- The quantity of water that was still running; was, on the oilier hand, very 
trifling, perhaps only 1 m cub. m. in the second. In summer the stream is stated to 
swell out very considerably and to inundate the country far and wide. In our im¬ 
mediate locality its course was towards the N. 12° W., and I was told that lower down 
it contracts into a narrow and well-defined channel. Here were some bushes anti 
teres ken, but lower down tile jajJ.iks are -said to he so good that the shepherds visit 
them in the summer. Jo the N. j 1 " W. rose a more conspicuous part oflheAstin- 
tagli; and just east ol it, on the northern side of tile range, the transverse glen of 
Jajiik-saj is said to have its l>eginning or hasdii. This glen runs north wards down 
to the lowlands of Hast Turkestan, 

At (.amp XC 2 I we found a dark schist, rich in mica and greatly compressed, 
dipping 78° towards the N, 33 \Y .; while cast ol the pass there was a similar, hut rather 
harder and lighter-coloured, schist at 83° li. This schist predominated from that 
jx*int all the way to the llve-tschimen valley. 



fug. Oil. 


All day on December 2nd we travelled east, with an inclination to the south. 
At first we ascended slowly. The grass began to give out and eventually came to 
an end, and was followed by saj. with gravel and sand and a sprinkling of scrub. 
A track branched off to the left, over a stretch of low hills. 10 the Schor-kul, prom 
a minor pass {3303 m.) that we had to cross over, wc saw to the south-west a 
level expanse, with withered grass, beside die more easterly of the two branches of 
the llve-tschimen. From this new bel the view eastwards was boundless; we were able 
to follow' the Astin-tagh until it dwindled away as fine as a needle in the Far. far 
distance. On the south rose two stupendous bluffs of the Schia-manglaj. with the 
bascHi of the Mandarlik-saj between them, but towards the east the mass of the 
Schia-manglaj grew lower and lower. The name of Schia-manglaj appears, properly 
speaking, to designate the northern ami eastern parts of the great mountain com¬ 
plex of tht' llve-tschimen, although the latter name is used to indicate the valley in 
which we last encamped. 



Fig. 19*. 

From this saddle the surface slopes very gently, with long and scarce notice¬ 
able undulations, though we kept pretty nearly to the same level. From the top of 
a small hill we saw to the N. 12° \V. the twin lakes of Schor-kbl, with a little 
withered grass round them; we also saw. to the north-east, the beginning of the 
spring-fed rivulet that supplies the upper lake, and even in winter carries a little 
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ivater. On the rigid, i. e, to the south, we had, quite close at hand, several minor, 
dark-coloured spurs: but these gradually came to an end, allowing the flanks of the 
main mass of the Schia-manglaj to advance to the bottom of the mailt valley, lie- 
low them there are only a few small free-standing bluffs; while on our left, i. e, to 
the north, but farther away, were several similar ridges and chains ol hills, ol a red 
colour. But all such minor elevations ceased hefore we reached M a tularlik: and the long 
sweeping lines of the broad kafir valley {tig. 19th with its surprisingly gentle fall and 
almost straight run, were conspicuous in the east. I he surface was furrowed by 
only a few dry watercourses, gravelly, shallow, and small, which issued from the 
nearest mountains on our right. To the east-north-east we saw the Kala-kol and 
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to the east-south-east the Usun-schor, The Mundarlik-saj. on the left bank of which 
w r t: pitched Camp XCtV (alt., 3255 m.), is deeply and energetically excavated, though 
both its depth and its breadth van' greatly (flg. 192). At this camp it was 70 in. broad 
and 3 m. deep. Here the glen approached from the S. 23 s K.. but its baschi or head 
is situated in the S. 41 \\\, whence the glen describes a curve dow n to the Kala- 
kbl. that is to the N. 30 s E. A thin layer of drift-sand has formed on tlio slopes 
above its left terraced bank, an indication that hen: too westerly winds prevail. The 
Mandariik-saj ixdongs entirely to the great mass of the Schia-manglaj; its bottom is 
choked with granite detritus, blit was then perfectly dry. although it would appear 
to carry a very considerable flood in the summer, and this will no doubt cause the 
Kala-kiit to swell out to a greater extent than it had reached at the time of our visit. 
The only vegetation 011 its banks were teresken and kourtik. The Manrlarlik-saj con¬ 
stitutes a separate hydrographical system to itself, a self-contained basin with its own 
terminal lake, I his basin is separated by a swelling Irom the eastward-flowing 
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drainage-channel out of the Upper .\stm-tagh, (which we crowed over oh the 8th July 
1900) yet so slight a swelling tliat it is not perceptible to the unaided eye. From 
the last-mentioned route we wirre able to see as far as the Kala-kbl without let 
or hindrance. 



tig. 194. THE SAME. 


December 3rd. From Mandarlik wo travelled towards the oast-south-east, 
keeping a few kilometers from the foot of the mountains, in front of which stand 
occasional groups of small detached eminences. In die other direction, that is north¬ 
wards. It was a long way to the southern foot of the Upper Astin-tagh, and in that 
direction there were only one or two very small kills, rising like islands above the 
otherwise level expanse. We passed the l\ala-kul on our left, at a distance ol 3 or 
4 km. I t appeared to be of oblong shape, and was then frozen over, notwithstanding 
the heavy percentage of salt it is said t-» contain, and all round its flat shores, there 
were even then white stretches of crystallised salt. On its southern shore, where 
the stream enters it, there was some grass. 1 [ere also was a very shallow temporary 
stream, divided into several arms which passed round a small free-standing rocky hill. 

After that we forded a large eroded stream, called Kiiliik-saj, a very im¬ 
portant feature in the geographical morphology of the region, Its glen appeared 
to come from the S. 60' W. and to form a vast dividing-ravine between the Akato- 
tagh anti the Schia-manglaj; the latter had continued to decrease in altitude right 
down to the left bank of the KUliik-saj. Thus the Schia-manglaj is pretty sharply' 
demarcated from the Akato-tagh. being a northern outgrowth from it. but it is much 
mor e intimately conjoined with the Ilve-tschimen. Orographies I !y. however, the three 
names merely indicate different parts of one and the: same range, sometimes lofty, 
sometimes low. After emerging from the mountains, the Kiiliik-saj does not run 
particularly far towards the north-east before it terminates in a lajdang , or perfectly 
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flat surface covered with yellow clay deposited by its stream. Thus this last appears 
to reach neither the Kala-kbl nor the Usim-schor. 

As the temsken scrub thinned away, so did the balghun bushes begin to ap¬ 
pear. and very soon they grew both higher and thicker; some of them even re* 
seinbled small trees, though others were withered. Generally each had art accumula¬ 
tion of sand on its leeward side, and very often they stood upon low mounds. After 
that appeared the fairly extensive kamisch field that grows on the west shore of the 
Usun-schor. Wc next turned to the south and approached closer to the foot of the 
mountains, passing on our left hand the ice-sheet of the first freshwater spring cm- 
Ixnlded amongst the kamisch. anti on the right the first offshoot from the range; 
there was barely room between the two for the path. Then we turned to the north¬ 
east. having on our left a succession of frozen pools and on our right the mountains, 
The latter send out several short spurs towards the north-west, with dry, steep glens 
and ravines between them; of the former we crossed over four by means of quite 
low passes- All along the foot of the range a series of springs gush out, and send 
down rivulets to the Usun-schor. The first of these springs, Abdufla-nstane-kajnasi, 
yielded perfectly fresh water, but the nearer we approached to the lake side, the 
sailer the water grew, until finally it was so salt that the open pools were no longer 
frozen- We pitched Camp XCV (alt., 2941 m.) in the outlet of a glen issuing Ite- 
iwceH two small rocky spurs, severely weathered, with an extensive field of thick 
kamisch stretching away to the north. This then is the lowest and deepest part 
in the south side of the great kajir valley, namely close ill under the foot of the 
southern range (fig, 195); although one would rather have expected to find the 
depression on the north side of the valley, or at any rate in the middle, for on the 
whole the surface rises, towards the south, that is towards the Tibetan highlands. The 
portion of the Afeato-tagb which towered up to the east-north-east of us was an imposing 
domeshaped rounded mass, without a trace of either peak or gap on its summit. It 
was quite evident, that here also it was built up of the same soft materials as we sub¬ 
sequently round it to be a long way farther east. We also observed, that its flanks 
were scored by an endless number of deep, narrow, steeply pitched gorges, dow n 
which even the uncurbed torrents had difficult} in making their wav* 



Fig. 195. 


The little free-standing rock)- height of Ak-modur consists of marble, partly 
pink, parti) white as sugar, with an especially beautiful, fresh, and sparkling cleav¬ 
age. and dipping 59* towards the N. 5- W. The first rocky promontory beside the L’sun- 
schor was composed of a fine, dosc-gramed, dark-coloured rock, lying 89° S, The 
first of the offshoots that we crossed over consisted of a dark tabular schist, so ex¬ 
cessively weathered that it crumbled to powder at the least touch; it dipped 50“ towards 
the X. So W, Not far from Camp XC\ was a brittle grey granite, also severely 
weathered, and dipping 30 towards the X. 20 ; W. Farther on we passed during the 
course of the march detached blocks of granite. Indeed on the right bank of the 
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Mandarhk-saj, as also on the right side cf a smaller saj immediately west of the 
KuUik-saj, the blocks of granite are of pretty considerable size and have fairly 
rounded contours; the largest prolsabiy reach a cubical capacity of 6 to 7 cub. 
m. In .Ylandarlik especially they are heaped up in fairly large quantities in a 
strip parallel to the saj. they are composed of striped granite or gneiss, and are 
unquestionably erratic blocks. At all events it would appear that they are so at 
Mandarlik, when we recollect the nature of the whole of the mountainous region 
above them. At the extreme upper end of the v alley are the two above-mentioned 
vast swellings of the Schia-manglaj, and proceeding from them and coming down 
between them it is evident that there was formerly a glacier. The great mountain- 
mass is covered with perpetual snow, anti possibly also with ice, if one may' at least 
draw any inference from the numerous intensely glittering patches and bands we 
saw upon it These snow-fields and ice-expanses are the last surviving remains of 
the former glacier, which discharged the recently mentioned erratic blocks. It is of 
course wind and weather which have subsequently polished and rounded them. It is 
however one of the characteristic features of this region, that erratic blocks are 
extraordinarily rare; indeed it is such an uncommon thing to find blocks or frag¬ 
ments of stone lying scattered over the ground at all that the horses actually shied 
at them when they saw them. liuL we discovered no traces of moraines below the 
Mandarlik-saj; probably it is such an immense time since llie glacier disappeared, 
that any former moraines there may have been have had time to become destroyed. 



Fig. uj6. judges isj The esux-fioww. 


December 4th. We continued along the southern shore of the lake, travelling 
east-north-east, crossing over only two small offshoots of the mountains by very low 
passes, though we passed a host of similar spurs on onr right. All the way the 

lake hugged closely the loot of the mountains; often there was barely room for the 

path, which ran across schor. This is said to become in summer soft and paltik^ 
that is such as a man sinks into, and the path is then impracticable. At such 

times the hunters use another path higher up, though it is difficult: owing to the 

fact that it crosses over a great number of low passes. 

The Usun-schor lies at an altitude of 2940 m. It is excessively shallow and its 
bottom consists, right away to the shore-line, of a deposit of salt some centimeters 
thick; it was cracked into reticulated or polygonal patterns, and up through the 
cracks the underlying mud projected in the shape of thin ridges or flanges. The 
tops of these little ridges were on a level with die surface of the water or rather 
a little above it. Fifty meters out from the shore there were none of these forma¬ 
tions, but the water was dear and pure. I dare say they are existent there, only 
the depth of water is greater. In some places tile shore-line recedes, making room 
between it and the foot of the mountains for a strip of marshy ground, so heavily 
impregnated with salt that it had not frozen and consequently was not hard, 
but gave way treacherously under our footsteps. In this part of the lake proper 
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the water was opto, although its temperature was down as low as — jr.u . It was 
only along the Western shore, in which direction the belt of vegetation gradually 
thinned out until it came to ;ui end altogether, that there was a fringe of ice barely 
too m. wide, ibc eastern edge of which was thin and ragged. In the west the 
lake is naturally far less salt, for it is into that part that all the freshwater springs 
discharge. Wiid-duck and wild-geese are said never to stay beside this lake, lo¬ 
calise of the absence of the vegetation that they love to feed upon. 



Fig. 017. VIEW 0* \ 8AV OF HSVM-SCHOR. 


With regard to the shape of the lake, we obtained no clear conception of it: 
but the southern shore, which we followed, is said to Ik: the longest, and this is 
probably true, for the deepest part of the valley lies just under the foot of the 
mountains. The long axis or the lake would thus seem to run from east to west, 
but from its western end a not inconsiderable bay appears to project towards the 
north. Travelling is said to be impossible along the northern shore owing to the 
ground being marshy and refusing to bear. The only way to get round the: lake 
on that side; is to keep a good way out from it. According to the statements of 
mv guides, the lake maintains tile same dimensions winter anil summer alike, and 
this is probably true. Tor It is fed almost entirely by perpetual springs. All the same 
it i-. pretty certainly augmented temporarily after rain on the neighbouring mountains. 

After crossing over yet another small peninsular spur, that juts out into the 
lake from the mountains, we became aware, at a couple of hundred metiers from 
the shore, of a small rocky islet, or rather peninsula, for although it is completely 
separated from the other ridges, it is nevertheless connected with land, that is to 
say soft mud, on the north, and is said to be always connected with it in the same 
way. After that the lake contracts towards the north-east t<^ a long, narrow marshy 
bay. The shore scenery which gradually unfolded itself as we advanced was al¬ 
together unusual and picturesque. On the left we had the smooth expanse of the 
lake devoid of vegetation, and on tile right the fantastically shaped mountain head¬ 
lands leaping forwards t-n dhdtm one behind the other, while in front of us towered 
the massive dome of the Akato-tagh, seamed with its thousands upon thousands of 
ravines- 

in the extreme east of tile lake, when- the salinity is presumably greatest, 
the areometer remained with neatly half Its length projecting above the surface 
id the water; the sp. gr amounted to >,n. Still it may not always be as much; 
for in the glen that we entered after leaving the eastern end of the lake, we per- 
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ceived distinct traces of a sil-su, of *sudden torrent*, having poured down to the lake 
after rain, anti this would of course render the water locally fresher. The natives 
assert, that the Kuluk-saj does not get down to the lake. Rut this is doubtful- at 
all events the Usun-schor ts to be regarded as the terminal lake in the basin of the 
Kiiliik-saj. Hence there exists a very striking homology between the Mandarlik-saj 
and die Kala-kdl on the one hand and between the Kiiliik-saj and the Usun-schor 
on the other. 

After passing, though at a grtiat distance to the north-north-east, a mountain 
spur, behind which lay the little spring anti pool that we saw on the Sth July iqoo, as 
also to the north-east the mountainous parts of the Akato-tagh which we traversed at 
the same time, we proceeded in a south-east direction, ascending towards a point 
where another glen, coming from the south-west, unites with our glen. This side- 
glen is said to lead up to the regions around the Ghopur-alik. From the point 
of junction it will therefore run east-north-east, and consequent!} continues in prac¬ 
tically a straight line with the side-glen, that is to say parallel with the bedding of 
the schists. From the south comes yet another side-glen, which starts from an easy 
pass giving access to Bagh-tokaj. This is the route that is formerly said to have 
been chosen by the Mongol pilgrims who came from the north and were on their 
way to Tibet. I'p to that point our glen was rather narrow and inclosed between 
steep cliffs, but beyond it the country became more open and the surface-features 
more rounded. Shortly after that we reached a flat, comfortable pass (alt., 3154 
m.), without a name, and then went down die gentle slope on its eastern face, having 
low mountain-spurs on both sides of us, though at a great distance. From the pass 
our direction was east-south-east, and the surface was v irtually level, soft soil, with 
a thin sprinkling of schistose gravel on the top; it was thickly marked with the 
footprints of kulans. After crossing over our former route, namely that which we 
followed down to the Tschimen-kSl, we reached a rather deeply incised rainwater 
channel, containing a large quantity of drift-sand. It runs towards the south-east, 
and so enters the Tschimen valley. W ith the southern spurs of the Akato-tagh 
coining close down to ns on the left, we continued towards the east-south-east, anti 
thus gradually drew away from the mountains. The surface consisted of barren de¬ 
tritus, furrowed by shallow watercourses running towards the south-east. W hen we 
at length reached the belt of vegetation anti the kamisdi, the surface seemed to be 
perfectly level. However it soon turned soft and moist, lumpy and full of holes, 
with any T quantity of small dry round pits, containing salt and surrounded by tiny 
ramparts of earth. We made Camp XCVl by the side of a freshwater brook, or 
rather beside a long sheet of ice, which was derived originally from springs and 
stretched towards the north-east. This is the extreme upper part of the Kurghan- 
saj (alt., 3002 m.), which goes on past Tasch-uj to Temirlik. On its way it picks 
up several spring-fed rivulets, and so gradually increases in size. Here we obtained 
access to water and grazing, but found no fuel. 

On the shore of the Usun-schor, just east of Camp XCV, we had schist 
and conglomerate alternating, both severely weathered; the dip was 36* towards the S. 
35° W. Opposite to the little rock} island in the lake, we had, at 77* 5 -. a hard 
black crystalline schist alternating with a black argillaceous schist, laminated as thin 
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paper and crumbling readily. A little farther on beside the lake we again came 
across a black finely crystalline schist, greatly folded, so that it cropped out at every 
conceivable angle. At the point of junction with the glen of Ghopur-alik there was 
an excessively hard, dark-coloured, fine-grained variety of rock, possibly diabase, lying 
at 71° N. On the pass the black schist stood vertically upright, its strike being 
M 70' E. to S. 70° W. Generally indeed the rocks in this locality have a vertical 
pitch, or are at any rate very steep. To this fact it is in no slight degree attributable, 
that the mountains here have assumed such lantastic and ragged forms, and that 
they are seamed with such an endless number of gorges, ravines, and steep glens 
— 'ail of which renders them so difficult of access. Every main glen is joined by 
hundreds of smaller ones, which lie dose together and are separated by high, nar¬ 
row mountain ribs. From that part of the Akato-tagh which abuts upon the Usun- 
schor. a great number of small spurs jut out, as we have seen, into the lake, and 
the glens that come down between them are deeply excavated, short, and very steep, 
and they terminate at the lake itself; though occasionally we came across a broad 
glen mouth or expansion, joined at its upper extremity by a number of similar 
smaller glens. 

During these days the atmosphere was very- unsettled. On 3rd December a 
storm raged all the afternoon except for one short pause. During the night snow 
fell, leaving a thin sheet on the mountains, though it disappeared almost entirely on 
the saline shores of the Usun-schor. On the 4th December again there was a storm 
from the west, and on the pass it waxed to a perfect hurricane, driving the particles 
of fine, dry snow before it along the ground. I hus in the extreme northern parts 
of Tibet the wind relations are entirely different from what they are in the adjacent 
lowlands to the north. In the latter quarter the relatively peaceful season of the 
year is the winter, but up in the mountains the winter is characterised by gales anti 
storms from the west, which set in with almost the uniform regularity of trade-winds. 

On the 5th December we traversed the remaining portion of our journey, 
crossing level ground towards Temirlik in die south-east. Hut here, in consequence 
of the countless numlier of round salt-pics, travelling was excessively irksome, and 
we were only able to advance by riding zigzag in even direction along the ridges 
between them. The track led also between a countless number of more or less ex¬ 
tensive ice-sheets, the water of which issued from springs. After that we crossed 
over the spring-fed brook of Kasch-malghun, and after that over the Sasik-jar, the 
Tschong-jar. and the Kulak-jar. which we had already crossed over somewhat 
higher up, in July. At last however we once more reached I emirlik, our point of 
departure. The excursion covered 450 km., and took us over six passes of the first 
magnitude; but it did a great deal towards clearing up the physical geography, especially 
the orography, of the country. We shall return to the subject again in our general 
summary' in vol. IV. 

This will lie a convenient place to insert certain information that I received 
orally from my guides with regard to the region around Paschalik and the Ilve- 
tschimen. Even with the best will in the world it is quite impossible to peep into 
every glen and cross over every* mountain-range that one perceives on either side 
of one’s route. If one’s map is to be at all complete, one must perforce have re- 
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course to the method of interpolation and even though the information that the 
natives give may not always be usable, still it is information that is by no means 
to be despised. 

For instance, 1 was told, that the Paschalik-saj joins the valley of the llve- 
tschimen about half a day’s journey, or at the most at one day's journey, from 
Camps XCII and XCI 1 I. Thus their two streams, which in the vicinity of these two 
camps run quite close together, approach one another at an acute angle, being se¬ 
parated by a low spur which juts out like a wedge, the same that we crossed over 
by the little pass just above Camp XCtl. After the confluence the river turns to 
the west, or perhaps to the west-south-west, and has then, at first, on its left bank 
the ramifications of the range which rises on the left of Paschal ik, and which is in¬ 
deed an offshoot or branch of the llve-tschimeii, while on its right is the Astin-tagh. 
The tract in which the river bends to the west is called Davan-teve; from it a path 
leads to Mian (Muran), a place belonging to the neighbourhood of Kara-koschun in 
the lowlands. From Davan-teve the track runs to the pass of Tasdl-ato (or Tasch- 
ajtu - Tasch-davan or the Stony Pass). At Tamtschi on Its western side there is 
a waterfall, which (lings itself over a precipitous difF. Then comes SSjpu-bulak. and 
thence one climbs up to the pass of Kil-davan, which is said to be situated in the 
main range of the Astin-tagh. North of this we have the region of Avras, and 
finally Tar-aghis, where the Mian brook issues from the mountains. From that point 
a track runs directly west-south-west across barren saj to TscharkUk, gradually de¬ 
viating from the mountains. Even this brief oral information is sufficient to show 
that here also, as along the route from Tallik-bulak to Basch-jol, the Astin-tagh is 
a double range, and consists really of two parallel chains. Lower down we shall 
find that this is also true of the range farther east all the way to Anambaruin-ula. 
But whilst the northern parallel chain is broken at Basch kurghan and TalBk-bulak, 
in travelling from Davan-teve one has to cross over both chains, for the breaches 
in them are situated west of the route in question. 

It was by this route that Bonvalot and Prince Henry or Orleans travelled from 
Tscharklik to the Usun-schor, the same glen through the black schists that 1 fol¬ 
lowed when 1 proceeded farther up the side-glen leading to Bagh-tokaj — the route 
which J was told the Mongol pilgrims formerly used to travel by, Bonvalot’s map 
also shows quite plainly, that the .Astin-tagh is here double, although the mountains 
are not arranged in any sort of order, as l have pointed out in a previous chapter. 

To the Mian brook, or the lower part of the Paschalik-saj, which he forded below 

Tar-aghis, he gives the name of Djahan-say fDschahan-saj). Then he proceeded 
up the Tchoukour-say (Tschukur-saj or the Deep Glen), which leads to Boulak- 

bachi (Bulak-baschi) and Kum-davan. which must be identical with Kil-davan. From 

it he went down to Bilaylik-say (Bilaulik-saj or the Grindstone Glen), a district 
clearly lying between the two chains of the Astin-tagh. Finally he crossed over the 
Tach-davane (Tasch-davan, probably quite as usual as Taseh-ato or even more 
familiar) to Davane-tay, which is identical with the above mentioned Davan-teve. 
Some of the other names on his map are easily recognisable, e. g. Pachalik, Guilvct 
Chiman (Ilve-tschimen), Mandaiik (Mandarllk), and Chiamang-lay (Schia-manglaj). 
although his unfamiliarity with die language has led him to distort them more or 
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lias. I was not given the names Kara-kocho and Boulak-bachi between Paschal ik 
and Mandarlik, but they may quite well exist for all that. 1 have already expressed 
my opinion upon lionvalot’s conception of the C Inman i agh 1 1 schimen-tagh). 

With his representations those of the map of the Russian General Staff agree 
on the whole. The latter writes Muran instead of Mian, and it is not unlikely that 
Mian is indeed a Turkish corruption of the Mongol word >muran j, which signifies 
a riven. In between the transverse glens of Dschahan-saj and Tschukur-saj the 
Russian map enters Ur. Saj, that is to say the district of Saj — evidently under 
the impression that »saj» is the name of a certain district; whereas its true meaning 
always is the hard, flat talus slope at the foot of a mountain-range, though it also 
means >an eroded watercourse >. Further we have the names of Avras-bulak, which 
is identical with my Avras and with Boa valors Bulak-baschi: Kum-boen [= Kum- 
or Ktl-davan), Sejh-bulak ( = Sajpu-bulak}, Tasch-davan, and Tasch-kul-basdii. The 
place at which the Paschalik and llve-tschimen unite is here called Ur. Kosch-lasch 
or the ^district* of Koschlasch, a word that signifies quite simply ’confluence., but 
is not used as a synonym for district . Thus an examination of the names on the 
Russian map reveals the existence of two mountain-chains; hut if we study the morpho¬ 
logical designations of the region on the same map we search in vain for more than one 
chain, namely that in which Tasch-davan is situated. Carey and Dalgleislt also travelled 
by this same route, and accordingly on their map we again have the names Tschukur- 
saj, liulak-baschi, Kum-Javan, Tasch-davan, Tasch-kul-baschi, Paschalik. Kara-tschoka, 
and Mandarlik. All the way from Tscharklik to Amban-aschkan-davan Bonvaiot 
thus followed faithfully in Carey’s footsteps, which can only be described as a waste 
of energy', for an opportunity was plainly lost of contributing to a wider and more 
comprehensive knowledge or the country. 

The stream of Mian, which debouches upon the lowlands at Tar-aghis, is 
formed of the four following glens and spring-fed brooks — llve-tschimen, Paschaljk- 
saj, Tughuluk, and Kum-taschlik. Of these the Paschalik would appear to be die 
longest, to possess the most energetically excavated glen, and in summer to carry 
the biggest volume. The llve-tschimen, which is formed, as we have seen, of two 
spring-fed brooks from the Schia-manglaj, is so far forth the most important stream 
in that it possesses an active current all the year round, for it is fed by spring- 
water contributories both above and below our Camp XCI1I. If we consider the 
llve-tschimen to be the main artery and principal stream, then the three others are 
its affluents and flow parallel to one another from south to north. And it is quite 
natural that the hydrographical arrangement should be thus, that is to say, that all 
three affluents should enter the main stream from the left. For, while the moun¬ 
tains on the north, the Astin-tagh, have a very short slope towards the river's 
valley, and arrest but little rainfall on that side, the slopes of the opposite moun¬ 
tains, the Uve-tscliimen, are very long and deeply scored with rainwater channels, 
and receive an abundance or rain. This arrangement is characteristic of northern 
Tibet and of the rivers which flow 1 down from it to the basin of the Tarim. We 
shall And the same thing occurring in the nearest neighbour of this stream towards 
the west, namely the Tscharklik-su, and it is also conspicuous on a larger scale in 
the case of the T seller! sc hen- da rj a. the Kerija-darja, the Khotan-darja, and even the 
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jarkent-darja. With regard to our little stream of the [ive-tsclfimen, that part of 
its course which has an east-west direction flows close under the crest of the Astiir- 
tagh, but a pretty Jong way from the crest of the llve-tschimen. The great spurs 
between which the three affluents have scooped out their beds all branch off from 
this latter range- The Paschalik-saj we have already dealt with. Next comes die 
lughuluk, which enters the main stream at the point where it makes a slight bend 
towards the south. It is formed by two spring-water feeders, the eastern one issu¬ 
ing from the same mountain complex as the Uuktbj, which, as we have seen, flows 
towards the east and enters the Paschalik. while the western feeder originates in 
the same mountainous region as the Kum-taschlik stream. I have mentioned above 
a track which is said to lead from Buktdj via 'l ughuluk and Kum-taschlik to Tschark- 
tek; this is joined by other tracks from Ottoru-buktoj and Astin-buklbj. But where 
these tracks lead to I have been unable to ascertain, that is whether they descend 
one or other of the transverse glens or whether they cross transversely the various 
offshoots that separate those glens. 

The Tughuluk-saj is joined from the right by two tributaries, the Jajtak-saj 
and the Schor-tschap. The Kum-taschlik receives from the right the glen of At- 
sehik-su. The fact of these tributaries coming from the right does not necessarily 
prove that the main crests of the several mountain spurs lie eccentrically or trans¬ 
posed to the east: for not only have we found that the Paschalik receives from the 
left the three side-glens of the Upper, Middle, and Lower Buktbj, but it may be a 
pure chance that it is only the glens on the right that are named. 

When all these sajs earn" water, as they do in the summer — we have been 
told that the Paschalik alone is so large that it is not easily fordable — they com¬ 
bine to form a stream which often brings down formidable quantities of water. 
According to the description that was given to me. the above-mentioned Tasdv- 
davan route quits the glen of the stream on. the left, or west, beginnning at Davan- 
teve. for just there the glen becomes absolutely impassable. From that point there¬ 
fore it may be regarded as a deep, wild mountain gorge, its bottom littered with 
stones and gravel, the entire bed of which is in summer filled with a rushing, foam¬ 
ing torrent, fenced in on both sides by perpendicular walls of rock. The nearest 
point at which this gorge can be passed is precisely Tasch-davan, The place where 
the stream issues from the mountains is known as Tar-aghis, or the Narrow Open¬ 
ing* (properly mouth)), and it does so through a narrow rocky gateway, the ter¬ 
mination of the deep, wild gorge. It put me in mind of the similar rocky portals 
that I visited In the Kirk-saj between the Tschertschen-darja and the Kerija-darja. 
According to what my guides told me. it is indeed possible to proceed a short 
distance up the gorge, as far as a couple of expansions, where bushes and under¬ 
woods grow, but above that the glen is absolutely impassable; just as we shall find 
the Tscharklik-su to be where it issues from the mountains. Even in winter the 
narrow gorge between Tar-aghis and l>avan-ttve is not used; the natives prefer 
at all times the track via Kum-(Kii-)davan and Tasch-davan. Such a thing as 
anyone even attempting to force the gorge had never been heard of, and it 
is probable that in winter it is not practicable for horses, perhaps not even for 
pedestrians. 
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The water which Issues out of the Tar-aghis, and flows farther north for some 
30 to 40 km. from the foot of the mountains, gives origin to the oasis of Mian and 
irrigates it. There a number of Loptiks, especially from the Abdal region, grow 
cereals, and vegetation is said to be abundant, and there is even forest. There can be 
no doubt that formerly a certain measure uf importance attached to tills point, for 
there are said to be ruins of houses, a fctma-sefiaJir in fact. As a rule the stream 
stops just below Mian, though in the months of April. May, and June it is said 
sometimes to get down as far as the marginal lakes between Abdal and Kunv 
tschapghan. But before doing so it gives rise to extensive flat alluvial deposits, 
kakir. At Tar-aghis the water is said to be perfectly clear, but 6 or 7 km. above 
Mian it Is lajfik , i. e. impregnated with mud and day, for it there enters a jut- 
ghunlik-jer, or country- plentifully studded with tamarisks. Owing to the numerous 
springs which are reported to exist just below where we made Camp XCIII, the 
water is said to flow out of Tar-aghis all the winter, but it barely reaches half-way 
to Mian when its flow ceases and it spreads out, forming immense sheets of ice. 
Two or three of the natives asserted that die llvc-tschimen is under all circum¬ 
stances, even in summer, bigger than its three tributaries, and of these that the 
Paschahk exceeds considerably its two westerly neighbours. In the year that 
I visited these regions, namely in 1900, the great river from Tar-aghis reached as 
far down as Mian in the end of April, though previous to that it formed only an 
insignificant rivulet. From Mian it proceeded to the Abdal lakes, where it discharged 
for the space of a month, being very muddy and of a red colour. Subsequently 
its volume decreased at a pretty rapid rate. Mian is not inhabited during the win¬ 
ter; the antelope hunters, who visit the region at that season, are always able to 
get access to spring-water. But in the spring, when the water is expected from 
Tar-aghis, a man is, sent up every day to see if it is coming, and when he reports 
that the water is coming, the agriculturists betake themselves there, viith their 
kdmtjit or spades , for the purpose of sowing wheat and other cereals, which five 
months later are ripe for the harvest. They also cultivate vegetables and melons. 
I was told too, that for a good distance below Tar-aghis the bed of the river is 
full of stones and gravel, that is before it emerges upon the hard, gently sloping 
saj. At Mian there is a belt of toghraks, stretching 5 to 6 km. down-stream; these 
are followed by a belt of tamarisks growing on high mounds; and finally there come 
kakir desert and sclior. 1 hin scrub accompanies the river all the way down, though 
only quite close to the river-bed. 

U ith regard to the distances in the region in question, it is reckoned a day’s 
journey from Camp XCI 1 I to Davan-tevo: from Davan-tcve to the end of the Tughu- 
luk is half a day, thence to Kum-taschlik half a day, and from there to Tar-aghis 
the distance is estimated at two days' journey. From Davan-teve via Avras to 
Tar-aghis is reckoned to be three days’ journey, and from Tar-aghis to Mian is 
one day’s journey. 

It is probable that yet another side-glen could be found joining the main glen 
west of Kum-taschlik, though none such was in deed known to my guides From 
the same mountain-mass that gives birth to the western feeder of the Tughuluk, and 
in which the Kum-taschlik has its beginning, the river Hasch&klik also proceeds. 
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This, which is one of the feeders of the Tscharklik-su, we shall become better ac¬ 
quainted with in the sequel. The map of the Russian General Staff of this district 
is very incorrect, neither its hydrography nor its orography corresponding to the 
reality. It makes the HaschSklik enter the Dschahan-saj. and flow eastwards, instead 
of flowing west, as it actually does. Its Atlasch-su no doubt corresponds to one of 
the two western tributaries. And equally imaginary is its delineation of the moun¬ 
tains from which these rivers flow. For instance, it shows two mountain-ranges quite 
close together, and calls the more southerly one the Tsthtmen-tagh and the northerly 
one the Jusup-alik-tagh, and then makes them both unite in a mountain-knot which 
in respect of position answers to the Schia-manglaj. But as it happens, there is 
just there only one mountain-range, namely the llve-tschimon. which we crossed 
over at Ghopur-alik. On the other hand the glens of Mandarlik and Kiiluk-saj are 
entered pretty correctly. Although the Akato-tagh (Ak-ajtu-tagh or the Range of 
the White Pass) and the Uve-tschimen are one and the same range, running con¬ 
tinuously east and west, they may nevertheless be practically distinguished, the di¬ 
viding-line being drawn at the low and easy pass which we twice crossed over, 
in an exceptionally deep gap in the range. From that dividing-line the Akato 
stretches eastwards all the way to Tsa j dam, where it melts away and comes 
to an end. The Ilve-tschimen extends from the same gap westwards to the districts 
in which the head-feeders of the Tscharklik-su originate. We shall cross both these 
ranges again by new passes, and after that I will seize the opportunity to discuss 
the mean altitude of their passes in general. Between the Ghopur-alik, Camp XCHi, 
the Paschal ik-saj, and the Usun-schor rises the immense mountain-mass of the Schia- 
manglaj. which appears to form a stupendous compact swelling: it is at the same 
time a northern spur of the Ilve-tsdiimen range. 

The little range, already mentioned, which is situated immediately south of 
the lwin lakes of Schor-kol, and which we left on the north of our route, is said 
to form a south-eastern spur of the southern Astin-tagh, and as such it is shown 
on the Russian map. 

From the crest of the lower Astin-tagh several transverse glens ran down 
towards the north, in the direction of the marsh of Kara-koschtm. Beginning at 
Mian-Dschahan-saj, and proceeding east, we And their names are — Avras-saj, which 
appears to begin in the vicinity of Kum-davan and at Jakube-bulaghi effects a junc¬ 
tion with its nearest neighbour on the east, the Julghunluk-saj; Kovna( — Kona)-bulak 
and Jajlik-saj, which join at Pakta-bulak, a spring reported to be situated midway 
between Mian and Dungluk-kuduk (where we rested on 1st June 1900); Asghanlik, 
which is said to terminate just al>ove Dungluk-kuduk: Julghunluk-saj; Dschan-bulak, 
which is reported to end half a day"s journey east of Dungluk-kuduk: Toghrak- 
tschap and Kosch-hulak. which after emerging from the mountains unite and form 
an eroded watercourse: Kurghane-haltasi, past the end of which we marched on 
2nd June; and finally Tatlik-bulak, which I have already discussed. It is only after 
rain has fallen up in the mountains that these transverse glens sometimes cany' 
water; they are all said to be fed by springs, and this will certainly be true, at 
all events, of those that terminate in the suffix »bitlak*. But even after rain their 
waters never advance farther than to the belt of vegetation to which the common 
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name of Dun^uk is given, and to which both Mian and Dungluk-kudiik belong. Ol 
the names which ! have enumerated the Russian map gives Asghanlifc. Dschan-bulak. 
Kosch-bulak. and Tatlik-bulak- In my list one name is missing, namely I schukur- 
saj, which occurs in both Carey and llonvalot; probably this is identical with the 
Avras-saj. Retween Dschahan-saj and the I scharklik-su my men knew of only one 
transverse glen, namely Toghrak-tschap, and it lies, they told me, midway between 
the two glens mentioned. 

A path leads from the twin lakes of Schor-kdl to the pass in the Asdn-tagh, 
from the north side of which the Asghanlik glen starts, while another path leads to 
the head of the jajiik-saj. From the summit of the main Tange down to the Dung- 
luk belt of vegetation is reckoned three days' journey, though they must be short 
days. From the Usun-schor a path leads to the bast hi or head of the Dsehan-bulak 
in the main range of the Astin-tagh. 
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CHAPTER XVI. 


EXCURSION OF THE TWO COSSACKS. 


Before proceeding to describe my winter journey through the Astin-tagh to 
Anambaruin-ula, I will here interpolate certain information gleaned by the two 
Buriat Cossacks. Schagdur anti Tscherdon, during the course of a reconnaissance 
which they made between the 55th October and the 4th November. After l had 
given the former of these two men, who was remarkably intelligent, and able both 
to read and to write, a thorough Itfsson in surveying, I sent him off to make a 
map. however hurried, of a region which 1 had neither time nor opportunity to visit 
myself. The object was to give me an approximate idea of (hose parts of the Tsclumen- 
tagh and the Kalta-alaghan which lie between the route that I followed from Man- 
darlik to Avras (this must not be confounded with the same name which w r e encoun¬ 
tered in my last excursion) on the east anil die route from Temirlik to the Kum- 
kt>l on the west. The two Cossacks proved themselves full}' worthy of my confi¬ 
dence: the observations they brought back with them were such as I have been 
aide to use. All the same f must of course communicate them with a certain amount 
of reservation, for 1 have not seen the region in question with rm own eyes. 

Accompanied by three hunters who were well acquainted with the region, they 
set out from our headquarters camp at Temirlik on the 25th October, and rode 
south as far as Basch-balghun-bulak, and then east as far as the eroded water¬ 
course of Koinutluk. which l crossed over on the r 2th July. Mere they made their 
first halt. Thus far their route was said not to be identical with mine, but to run 
a little to the north of tt. 

On 26th October they first marched 37 km. towards the south-south-east, 
crossing the Tschimcn valley diagonally to Korvuttluk-aghsi, or the low’er end of the 
transverse glen of Korumluk, on the northern side (alt. 3157 m.) of the Tsdiimen- 
lagh. Some kilometers from the foot of the mountains they crossed over an 
eroded watercourse running towards the N, 6cy EL plainly making for the Ghas-k5k 
Between this watercourse and the spur on the left side of the glen-mouth stretches 
a tract of minor drift-sand dunes, exactly in the same way as we have found they 
do in the regions farther west. Tile eroded watercourse which comes down at Ko¬ 
rumluk-aghsi is at first directed towards the N. iq° 1L but gradually inclines more 
and more towards the north-east; after rain in the Tschimen-tagh the stream gets 
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down as far as Roghan-oiak, though at other times it stops short higher up in k&kir 
ground. From the outlet of the glen, up to Camp No. a. at an altitude of 369 r m.. 
tile surface rises almost due south, the glen winding however a little at times. On 
both sides it is shut in by rocky arms of the main range. This second camp was 
situated in an expansion, stated to he as broad as the glen was at our headquarters 
at Mandarlik. Just above the camp the glen was joined at approximately the same 
point by a large side-glen from the right as well as by another from the left, To 
the south-east some great snowy peaks were visible. 

On 27th October the men continued farther up the glen, travelling south-south¬ 
west to the main crest of the Tschimen-tagh, and so reached the pass of Korumluk- 
davan at a distance of to km. from camp. Halfway to the pass they crossed over 
a secondary col called Korumluku-jasisi {jasisi is stated to mean devel terraced 
grating-ground surrounded by lofty’ mountains*). From that point the ascent to the 
main pass is quite perceptible, although regular, but the last portion, just under the 
pass, is steep. On the south side the declivity is however a good deal steeper. as 
well as thickly strewn with gravel anti stones, and it is from this circumstance 
that the pass derives its name of Korumluk-davan, or the »Stony Pass*. Here the 
aneroids indicated an absolute ah it ode of 4545 m. The temperature of the air was 
— 7" at noon; the wind blew hard from the south-west and the sky was half cover cd 
with clouds. I 

Descending by the transverse glen on the southern side of the Tschimen- 
tagh, they travelled 25 km. towards the south-south-west, south-west, and south 
as far as the broad, open latitudinal valley between the Tschimen-tagh and the 
Kalta-alaghan. and made their third camp in the middle of the valley, on the left 
bank of its stream, at an altitude of 3888 m. As from this point they pro¬ 
ceeded to ascend the Kalta-alaghan directly, we see that the Ara-tagh, which south 
of Mandarlik we found to be interjxjlated betiveen the two ranges just mentioned, 
melts away above, that is to the east of. Camp No. 3; the two latitudinal valleys 
which we noted on both sides of the Ara-tagh having united to form one, the At- 
atghan, the glen in which Mole-kojghan is situated, though farther west than the 
camp of the Cossacks. "ITiis is the same glen that we ascertained to pierce the 
Tschimen-tagh above Kara-cschoka anti Ghasiik. *lTie Cossacks' guide called this 
great latitudinal valley simply Kajir, a word which locally is synonymous with dati- 
tudinal valley*. At that point the glen comes down from the S. So e E. and proceeds 
farther towards the X. 70 s E. Not far below their camp the valley is joined by die 
transverse glen of Tusluk-saj, issuing from the main range of dre Kalta-alaghan. 

Just above the camp was the outlet of the transverse glen of Kulan-matschit; 
this they' followed on the 28th October, travelling south-east, south, south-west, and 
south, until they reached the summit of the Kalta-alaghan. The lower part of this 
glen is broad and open, and on the east is bounded by hills. To the south-west, 
though at a great distance, vast mountain-masses were visible, belonging to the 
main range of the Kalta-alaghan. About halfway up to the principal pass they 
crossed over two small secondary passes; to the south of them the glen grows 
narrower, being fenced in by lofty walls of rock. After marching 33 km. they at 
length reached the principal pass, which the guide called Kalta-alaghan-davan. Its 
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northern acclivity ascends fairly regularly, but the southern is steep and, like the 
similar declivity of the Kornttt!uk“davan, choked with stones and detritus. I his pass 
has the reputation of being difficult anti awkward, and is used only by hunters. Its 
absolute altitude amounts to 4412 m. lhe temperature ot the air was 7.4 at 1 
p. m., with a faint easterly breeze, and the sky was clouded to the extent ol nine- 
tenths. There was said to be another pass less than hall a day s journey larther 
east, namely the one that 1 saw* to the south - west from the top of the Ara-tagh. 
though I did not cross by it. 

A little way below the pass the descending transverse glen contracts to a deep- 
cut gorge between naked walk of rock; but below* that it widens out again, and in 
the district where Camp No. 4 was pitched, 12 km, south-south-west below die pass, 
it is broad and open. Here the altitude was 4137 m. 

On 29th October they travelled 16 km. to the south-west to Camp No. 5, 
which they formed 200 m. Iroin the shore of the L pper Kum-kbl, at the north-east 
comer of the lake, which the natives call Kol-baschi, or the beginning of the Lake. 
"The glen in which Camp No. 4 was situated oj>eas out into the basin of the Kum- 
kol just below that camp, and its eroded watercourse became lost in the detritus 
and coarse sand of the talus, on which there was a sprinkling ol japkak scrub. I he 
name of this district, between the outlet of the glen and the north-east corner of the 

Sake, is said to be Kala-otak, which agrees with Carey and Dalgleish’s map; they 

call their camp, just cast of die lake, Kalla-ottlak. 1 am unable to say which 0! 
these two forms is the more correct: Kalla-ottlak means the Grazing-place of the 
Cows, and Kala-otak. the Resting-place of die Cows or the Place where the Cows 
Rest. By scows* are of course meant the cows of the wild-yak, which are per¬ 
haps wont to wean their calves in districts where there is better grazing. On the 

map of the Russian General Staff the Kum-kbl-daija is incorrectly called Kalla- 

u jag 111 this seems to suggest that the lorm Kala-otak is the atone correct one. 

With the view of obtaining a trustworthy check upon the Cossacks’ map I 
instructed them to visit my Camp X\ I of 27 29th July. W ith that object in view: 
they were to ride round the east end of the lake till they came to the old camp, before 
proceeding along the north shore of the lake on tlieir way back again. This should 
have brought them over the brook that is formed by the marsh, the springs, and 
the springfed pools of Bulak-basdii and enters the lake at its eastern end; hut 
they found it absolutely impossible to ford the brook. The water was indeed shallow 
and clear, but the bed was so soft that die first horse that attempted to cross the 
stream was instantly swallowed up in the ooze, so that nothing but his head re¬ 
mained above it, and it was as much as they could do by uniting all their forces 
and using ropes to get him out again. Carey and Dalgleish were also forced to 
make a wide detour at this place m order to get past these marshy tracts, and even 
then they appear to have experienced considerable difficulty in fording the stream, 
for they encamped on both the east and the west side of the morass. In spite of 
the severe cold the brook was not frozen, even at its mouth; this must have been 
because of the constant high temperature of the spring-water. 

From Camp No. 5 they were however able to see the site of our camp of 
,-_ 2 gi) x July; jt lay to the S. 30° W„ and the distance admitted of being calculated 
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approximately from the line of sounding which I took diagonally acros6 the lake, 
this line being a short distance to the west of the compass-bearing which I have 
already mentioned. 

On 30th October they followed the northern shore of the tapper Kum-kot, 
travelling towards the north-west- The lake gradually narrowed and after 15 km. 
came to an end. and the Kum-kol-darja appeared; there they formed Camp No. 0, 
That locality is called Korkan-otak, and it will be about 55 km, from it to the 
eastern end of the Ajagh*kum-kdl They found the whole of the western part of 
the Upper Kum-kbl to he very sltallow, and merging imperceptibly into the Kum- 
kbl'dana, which alone was then covered with a thin sheet of ice. All along the 

northern shore the grass was not at all bad. 

From Korkan-otak. which has an altitude of 38S2 m., they returned towards 
the north-north-west, ascending a short, broad transverse glen in the Kalta-alaghan. 
and after going 18 km. reached the pass of Iskender-ajtusu, which is a good deal 
lower and easier than the Kalta-alaghan-davan. The temperature of the air dropped 
at noon to — S.6 & , there was a fresh breeze from the south-east and the sky was 
perfectly dear. Prschcvalskij, Carey, ami Bonvalot all crossed the Kalta-alaghan by 
the same pass, namely die Amban-aschkan-davan, My excursions into Northern 
Tibet have resulted in an addition of five other passes being made to this one. 
From the pass the Cossacks continued 13 km. in the same direction down through 
the kkender-saji (so called after a hunter from Tschertschen). and pitched Lheir Camp 
No. 7 in an open locality' known as Unkur (pronounced Unghuj), a name meaning 
»grotU», thole , or >ravine». it Ls bestowed 1 >ecause of some earth-caves existing 

there, in which hunters are wont to spend dteir nights. Here there was neltht r 

grass nor fuel; nevertheless wild-yaks, kulans, and wild sheep were all especially 
numerous. 

Un 1st November the party continued towards the north-west anti north, 
going down by a broad glen, shut in by not particularly imposing mountains. After 
travelling 20 km., they made Camp No. 8 on the right bank of the At-atglian- 
kajir. at an altitude of 3726 m., or 162 m. lower than their Camp No. 3 in the 

same valley; while MtiJe-kojglian, which lies farther west, has an altitude of 359+ 

m. I’he principal channel of At-atghan approached their new camp from the east 
and continued on towards the N, 8o ; W. 

On and November they travelled first ao km. towards the north-east, pro¬ 
ceeding up die At-atghan and then climbing up a transverse glen of the Tschimen- 
tagh until they reached a point where they found themselves going almost due cast. 
Along this section of the journey, 15 km. in length, they crossed, in each case by 
an easy, rounded, secondary' pass, four successive spurs of the main range of the 
Tschimen-tagh, having the main range ail the time on their left hand. These spurs 
are parted by glens, not very deep, running towards the south-south-west, and all 
entering the glen of At-atghan, Camp No. 9 was made in the transverse glen of 
Halim Baj-saj-klinasi, that is to say the Southern Glen of Halim fiaj. 

On 3rd November they advanced 3 1 -■ km, farther east up the Southern Glen 
of Halim Baj, and then, still in the same glen, which was here narrow, almost 5 
km, more towards the north-north-east to the Halim Baj-sajning-davani, one of the 
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principal passes in the Tschimen-tagh, with an absolute altitude of 4258 m. I lie 
temperature of the air was here, early in the lorenoon. — I o': there was a still 
gale from the south-east ant! one-fifth of the sky was clouded. On the other side 
of the pass they went down towards the north-north-east, following the northern 
transverse glen of Halim Baj for 5 km., this glen being bordered on its right, i, e, 
east, side by lofty black mountain-masses. It issues, as we have already seen, upon 
the main Tschimen valley and belongs to the basin of the (.ihss-kol. Hut instead 
of continuing down this latter valley, they left it at a certain spring and struck up one 
of its left-hand side-glens towards the west-north-west, and after going 4 km. reached 
die secondary pass of Gandschuluk-baschi-davan, situated in a northern spur of the 
Tschimen tagh that separates the glen of Gandschiiluk from the glen of Halim Baj. 
This pass possesses an altitude of 4067 m. Thence they proceeded 22 kivr. to the 
north-north-west down the Gandschuluk-saj, the lower part of which is again choked 
with detritus and stones, so that there are several difficult passages, just below camp 
No. 10 (all. 3704 m.) there came down from the right, i- <-■ the south-east, the side- 
glen of Jajlak-saj and from the left, or south-west, the side-glen of Tschukur-tschap. 

On 4th November, shortly after emerging front the glen of Gandschiiluk, they 
again crossed diagonally over the Tschimen valley, marching north-north-west and 
north until they reached Temirlik. This stage made 47 km. T he glen of Giind- 
schuluk starts, I fed sure, from a main pass in the Tschimen-tagh, but it is prob¬ 
ably difficult, seeing that the guide preferred to make a detour over the pass of 
Halim Baj. Outside the lower end of die Gandschiiluk glen there is again a belt 
of drift-sand dunes, which, according to the Cossacks, seems to be broader than 
elsewhere. Although it is true that we only saw this belt of sand outside the mouths 
of the glens, it may nevertheless be taken for certain that it runs uninterruptedly 
all along the northern foot of the Tschimen-tagh. 

The most important discoveries made during the course of this excursion were 
two new passes in the Tschimen-tagh, and two also in the Kaha-aJaghan, together 
with the definite knowledge, that the Basch-kum-kol is only 15 km. long, and not 
66 versts as the Russian map makes it out to be; there also it is erroneously called 
the Tschong-kum-kol. Final!)' this reconnaissance was also of value, in that it fur¬ 
nishes information as to the situation and configuration of the two mountain-ranges 
between two of my own routes across them. 

During the course of the journey the Cossacks collected a number of geologi¬ 
cal specimens, which however are of insignificant value owing to the uncertainty as 
to the localities where they were severally taken. They prove however that both 
ranges are in these sections built up almost entirely of crystalline rocks, as they are 
both farther east and farther west. On the way out. that is going from north to 
south, they took successively light, fine-grained granite, gneiss or strijied granite, a 
fine-grained grey schist, dark porphyry, red |>orphyiy. and crystalline schist; while 
on the return journey, that is from south to north, drey collected crystalline schist, 
black porphyry, a grey compact rock, mica-sdiist, dark fine-grained granite, red 
gneiss, argillaceous schist, crystalline schist, some of it very fine-grained, some of it 
coarser, and lastly porphyry again, and two or three varieties of granite. 
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CHAPTER XVII 


THE GHAS-KOL AND TO THE DOUBLE GORGE IN THE 

AKATO-TAGH. 

From the 5th to the nth December 1 remained at our headquarters camp at 
Temirhk, busily engaged in preparing for the great excursion which J proposed to 
make all through the Astin-tagh as far as Anambarmn-ula, then across the Deserts of 
Gobi and Lop, and along the Kuruk-tagh, and finally along die Kara-koschun to 
Tscharklik, The greater part of this journey has been already described in vol, II; 
it only remains now to describe that part of it which belongs to the Tibetan 
highl an ds. 

During this my last week at Temirltk (the Sum-tun-buluk of the Mongols, 
bordered on the east by the Tschai or Govi = Tsclidl or Gobi) winter made a good 
step in advance and the temperature fell to —a" ■ 1 he nearest springs had at 

the point where they gushed out a temperature of 4-5° t the ice-sheets they formed 
continued to increase fast, until finally they resembled small glacier tongues, putting 
me forcibly in mind of the rice volcanoes that i saw at Mus-kol on the l’amir 
in 1S94. 

1 will now describe the journey in detail day by day, forming as it were a 
commentary' on each successive sheet of the accompanying atlas, 

Although our immediate goal was Ghas-kot, due east of Temirlik, we marched 
at first towards the north-west, so as to avoid a region of marsh and swamp, 
and thus once more crossed over Kulak-jar, Tschong-jar, and Sasjk-jar, though a 
little lower down than where we crossed over them before. On the other side 
of Sasik-jar the kamiscb steppe gradually thinned away and expanses of bare day 
became more and more common. All three ravines were then perfectly dry', and in 
the shelter of their lower-lying watercourses the kamiseh was growing thickly. At 
the point where we crossed over the Kulak-jar it was divided into two channels, 
In tile next ravine, the deeply sunk Kasch-malghun, there was a little water, but 
except for that it was full of ice. In the summer it is said not to carry a greater 
quantity of water than it had then, unless after rain, Amongst tlie balghun bushes 
a little to the north there were pretty large and compact sheets of ice, formed 
partly by separate springs, parity by rivulets from the Kasch-malghun. The ice 
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continued towards the north-east, but without joining the main watercourse. Im¬ 
mediately to the left of the ice we followed a broad, shallow watercourse, covered 
with detritus, then dry. though in the spring, when all these ice-sheets melt, it is 
reported to be traversed for some days by a pretty lively stream, which however 
soon runs into the Kurghan-Ueghi. It is only after the thawing of the ice and after 
rain that this watercourse carries water; at all other times it is dry. On its left 
bank there are hills 4 to 5 m. high. In the Kurghan-ileghi. which we next crossed, 
a little water was flowing; it was not frozen because its springs were situated close 
at band. In the summer it is said to carry a good deal of water; it was a little higher 
up on its bank that we had our Camp XCVL The watercourses which we crossed 
over at first all ran towards the north-east; now they liad a more easterly direction 
and gradually united before entering the Ghas-nor. where we shall presently have 
an opportunity to study their common embouchure. Shortly after passing the last 
watercourse we encamped in a district called julghun-du 11 g, named from some tamarisk 
mounds. Here too there was a small rivulet trickling out of a spring, and beside 
it balghun bushes and kamisch were growing. This was therefore one of the well- 
known localities in which water, grass, and fuel can all be obtained. 

December 13th- Our march was towards the N. 70* E, Immediately north of 
Julghun-dung rises a little bill, composed in part of hard rock. Us almost flat top is 
crowned by the rums of a iasekuj (i, e. Stone House), or jold fort>. from which per- 
Itaps the name of Kurghan-ileghi is derived. The walls are constructed of stone, for 
the most part only 1 : m. high, seldom as much as 1 m. The ground-plan and dimen¬ 
sions are shown in the accompanying sketch (fig. 198). In the east wall there is a 
breach, a door, and on that side the hill is not so steep, though its western side is 
almost perpendicular. What object tins little fort may have served it is dilticult lo 
say; its only raism dUre seems to be the little 5 m. high hill itself, which commands 
all the flat country around it. Perhaps it was once a Chinese karaul-thanch , or 
»watch-posts. On two or three of the spurs on the southern shore of the Usun- 
schor we had seen small circular walls of barely 2 m. in diameter, built during die 
last Tungan revolt, with the object of protecting East Turkestan against invasion 
from Lhe mountain regions, t he fort we are now discussing, which is known simply 
as Tasch-uj, dates from a much older period. South of the hill there were two 
small springfed brooks, containing good water at a temperature of + 2.5', 

On the other side of the ruined hill-fort we passed several similar brooks, 
forming more or less extensive sheets of ice; the country was mostly bare except 
for a thin sprinkling of kamisch. After that came a belt of white schor, dotted 
with a number of small round salt lagoons. 1 to 4 m. in diameter, and surrounded 
each by a low, but distinct, circular rampart. The bottom of these pools was ge¬ 
nerally about 1 3 m. lower than the adjacent surface and was in many cases covered 
with a fairly thick layer of white salt. At this time they were dry, but in the 
summer the entire region is marshy and impassable. It is difficult to say to what 
cause these characteristic formations owe their existence; we already came across 
instances of them on 5th Dec. west of Temiriik. It can hardly be the numerous 
spring water brooks that produce this effect, especially as circular lagoons occur also 
in places where there are no brooks, equally as in the vicinity of brooks, It is 
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more probable that these depressions are catised by springs which gush up out of 
the ground, and that the salt collects in them after they are formed. At this time 
the salt marsh was frozen hard and bore everywhere, indeed the surface was often 
as hard as stone and the salt frozen clay (schor) crackled like burnt ballast under 
our horses’ feet. This sort of surface is however very tiring to march on, espe¬ 
cially for the tender-footed camels. 

A little south of our route there were large 
sheets of ice. The schor soon came to an end and 
was succeded by hard gravelly saj, excellent for marching 
on. On the right extended not only a belt of vegetation, 
but also white expanses of schor. We had gradually 
been approaching nearer to the southern foot of the 
Akato-tagh: already its ji/ghas and deeply trenched 
glens and ravines were beginning to show more and 
more distinctly, and even from a distance we gather¬ 
ed the impression that this peculiar mountain region 
would be difficult to cross over. Presently we came 
to Ak-atoning-saj, a number of shallow eroded water¬ 
courses, which issue from a large glen with a scree 
of considerable size that was visible to the X. 32 0 U. 

The stream which flows out this glen portal after rain 
spreads out, immediately north of our route, into the shallow deltaic arms which I have 
just mentioned. 'Hie bottom of these channels consisted for the most part of hard 
mud. though in places there were long strips of gravel. Gradually these watercourses 
assume a more easterly direction. Dry wood ol the balghun bushes, which had 
been washed down from higher regions and got stuck fast in the mud, was plenti¬ 
ful, but live bushes, standing on mounds, grow also between the deltaic arms. 1 he 
kamisch here also grows upon elongated elevations, with almost vertical sides, though 
seldom more than i in. high, running parallel with die various deltaic arms, and 
evidently eaten away at times by their torrents (fig. 201). They appeared to 
continue for some distance farther down, on the right of our route, and impart 
to the surface a »hummocky» appearance. 

l ; rom that point we travelled east-south-east across scanty 
kamisch steppe, furrowed at intervals by occasional watercourses. 

We made Camp XCIX at Tschigelik-kasch (alt. 2899 m.), where 
there were several small sheets of ice formed by springs. North of 
these rise some low grey hills of clay. This camp was only a few 
kilometers distant from the Akato-tagh. 

On 14th December we made an excursion to the Ghas-ko], u,q, mtti.e 

situated 22 km. to the south-south-east of Tschigulik-kaseh. The S * LT uephsssiun. 
statements with regard to the salinity of this take, which was dis¬ 
covered by Prschevalskij. differ greatly. Most of my men declared that it does 
not freeze at all; others asserted that it freezes when the winter is farther advanced. 
One of my men added, by way of confirmation of the latter statement, that in 
the preceding winter he had set a wolf-trap on the lake-shore in order to get wolf- 
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s ki ns . A wolf got caught hi the trap (<«**«*> and dragged it after him on the 
ice across the lake at the part where it is broadest. At the part tndicatcd the 
breadth was stated to be such that a man on the one side could just discern a 
yak or a horse on the opposite shore looking like a tiny black Jot. Seeing then 
that the statements about the lake were so conflicting, I took with me my canvas- 
boat, intending to send it back to lemirlik when done with. 




Fig. 30*. VERTICAL SECTION OF THE SAME. 

Not Tar front Tschigdik-kasch we ]>assed some large sheets of glittering ice, 
formed bv the brooks that we had crossed over the day before. On the left we had a 
stretch of clay lulls, which however did not extend very far. After that the surface 
was again flat, its slope down towards the lake being quite imperceptible to the 
eye. It was however objectionable to march on, consisting as it did of lumpy schor, 
cracked and broken into holes and ridges, and furrowed at intervals by watercourses 
that w'ind away down towards the lake. Sometimes however riding was rendered 
easier bv the kulan tracks, which crossed one another in every direction and grew 
increasingly more numerous the farther we advanced towards the south; anti to 
our left we now saw large troops of kulans. It was astonishing that they should 
stay in such a barren country, where the scanty kamiseh, which occurs in patches 
was eaten off level with the ground. Hares too were plentiful. 

Next we traversed at right angles a strip of mounds, 
crowned by decaying or already dead tamarisks. This strip of 
vegetation is now r situated in the middle of the salt desert that 
surrounds the lake, and no doubt the lake was formerly bigger 
and reached as far as where these tamarisks now stand, or else 
they stood formerly on the bank of some brook w hich subsequently 
altered its course. The cause of their dying is of course in 
either case retrogression or the water, l he schor on the southern 
side of this belt of vegetation assumes a somewhat difterent 
appearance. Although it still remains lumpy, it is at the same 
time soft and dark brown, to the eye quite level and almost an niveau with the 
surface of the lake, which in the far distance looked like a faint white tine. 

We then crossed over another frozen brook, surrounded by patches of ice, 
and issuing from the Sasik-jar, From this position we perceived to the S. 7^ U • 
the culminating j>oiiU of the Kara-tschoka; while to the S. 9 ^ ■ rose a peak of the 
Tschimun-tagh at the right side of the entrance to live glen of Korumluk. But 
the loftiest mountain in the entire region is the Schia-mangUj. 

Then we approached a region of ice-sheets, stretching in every direction; 
between them were ice-free stretches, in which the soil was so soft and miry that 
our animals sank in up to the knees. Where the ice bore, it was better to keq> 
to it, but often it was as thin as paper and broke under us. These sheets of ice 
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have however nothing to do with the lake, but are formed by overflow water from 
the stream that gathers up the spring-fed brooks oi the I schimen valley, of 1 e- 
mirlik. and its neighbours, A little south of them the principal stream enters the 
lake, Un its flat muddy shores there were chimps of very thick, tall reeds; 
otherwise they were perfectly barren. We formed Camp C on the hard-frozen 
bank of the stream and close to its mouth. The lake appeared to be covered with 
ice for as far as we were able to see, so Lhat a trip across it was not to be thought 
of; nor would die ice have borne us, had we thought of walking across it and 
measuring the depth through holes chopped in it. We were only able to go about 2 
km. to the south-east. In that direction die ice was uneven, being lumpy, ridged, 
and cracked, while here and there were strips of water that appeared to have but 
recently arrived. The lake was here so shallow diat in places its bottom even 
showed up through the ice. At the point where the thinness of the ice compelled 
us to turn hack, the depth of die lake was 0.5S m. and the ice 5 cm - thick. 1 he 
farther we advanced front the mouth of the stream, the thinner grew the ice; thus 
it was evident lhat it was only die fresh spring-water lhat had frozen, forming, at any 
rate in the western part of the lake, a coating of ice upon the top or die salt lake- 
water. This process Is in a high degree facilitated by the extraordinary' shallowness 
of the western part of die lake, 



Tig. 20 s. Hi: sheets near <;has-kOi-. 


This hurried visit showed us at any rate dial die Ciiias-kbl is a small salt 
lake surrounded by an extremely flat region ot marshy and salilcrons mire. I 
configuration of the circumjacent country* warrants the conclusion that the lake itself 
is very shallow; indeed it is probable that in die middle it is not more than a couple 
of meters deep. For this same reason it would have been difficult to examine it 
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by boat. One of my men declared, that there was only one point at which it was 
possible to launch a hoat, namely in the district of Bel on the south side. That 
point, with its yellow iasr/t or > shore terrace*, was visible from our camp to the 
S. 40 E,, while Kumutluk was seen to the S. 43° W. and Tschigelik to the S. Ko° H. 
North of Komuthik there are reported to be several marshes {uhapang-su) ami 
pools along the shore. There is also a marginal lagoon on the flat land in the 
eastward eonti nuation of the lake, t he two visits that 1 have paid to the Ghas-kol 
are not sufficient to determine its shape; it appears however to be elliptical, its long 
axis running east and west. North of Komuthik it seems to send out a narrow 
bay towards the west, and this we now crossed over on the ice. On the whole the 
lake is broadest in the west and narrow's towards the east. Its absolute altitude is 
2S37 m. 



Fig. iO-}. THE SAME. 


Originally this lake, or rather this flat, barren salt-marsh, would appear to 
have owed its formation to the stream of Jusup-alik and its tributaries. We have, 
it is true, ascertained that this stream disappears in the district of liagh-tokaj. 
After that it flows underground and reappears in the numerous springs, that form 
jars, in the I schimcn \alley. Thence the water again flows on the surface, until 
finally it enters the lake. The lake is fed exclusively from the west, and the inflow 
there is constant. It is only occasionally that there is any influx from the north 
and south, e. g. from the glen of Mandarhk. On the other hand, there is no feeder 
from the east: the flat Tschimen valley merges with the basin of Tsajdam without 
any water-divide to speak of. The western feeders are said to enter the lake at 
three separate places. The largest of these is the stream formed by the union of 
the Tschong-jar, Kulak-jar, Temirlik, and Usun-jar. all of which conjoin not far 
below Temirlik to form one stream, which, after picking up the Basch-malghun, 
enters the lake at Camp C. South of that the Ajiklik-ileghi and the Tschalma-jar 
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(loiv into tht Ajiklik-kbl. a small freshwater lake lying west of the Ghas-kbl, which 
is reported to be almost entirely overgrown with kamisch and to possess treacherous 
shores, marshy morasses with an abundance of vegetation. From the eastern end 
of the Ajikiik-kol there issues an emissary' which discharges into the extreme western 
part of die Ghas-kbl. The Sadk-jar and the Kurghan-ileghi are said to unite a 
long way farther down, and to empty themselves at die north-west corner of the 
lake. The main stream, beside which we were encamped, forms a delta of flat 
alluvia projecting into the lake. Seeing how clear the spring water is, it is asto¬ 
nishing to find such a delta; but probably it is due to an intermingling of rain¬ 
water, which occasionally comes down by these same spring-fed watercourses, The 
river was covered with ice 26 cm, thick, dear and full of bubbles. Its bottom was 
extremely shallow' and the country on both sides of it appeared to lie lower dian 
the river itself, diough this may have been an illusion, caused by* the arched icy 
covering having been uplifted somewhat by die underflowing current (fig. 205). At the 
edges of the river the ice-sheets did not touch the bank, but the edge was sharp and 
tapering as a sword-blade (fig, 206). I was unable to ascertain anything definite: 
with regard to the salinity of the lake. In a specimen of the water which we took 
as far out as die ice would bear, the areometer gave a sp. gr. of 1 ,°y>. 
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Yet as this was taken quite close to the river-mouth, it may lie inferred that 
the water in the eastern parts of the lake must be extraordinarily salt, and it is 
probable diat It never freezes there, if it does freeze, it will be because the fresh 
river water spreads itself out as a thin sheet all over the lake. 

With the view of supplementing what I have said above. I will now add 
certain information derived from the natives, though this is not always so reliable. 
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From the point where 1 crossed over the Komuduk in the summer the extreme 
western end of the lake was said to be about 8 km. to the north-nortit-east. Bel is 5 
km. distant, and trom Tschigciik the distance to the little eastern lake is said to be 
shorter than that to the large lake. The distance to die latter was determined in the fol¬ 
lowing 1 , original way: A man could travel on foot to the east end of Ghas-kol, there 
shoot a kiflan and flay it, and then return on foot to Tschigelik, all in one day, 
without being overtaken by darkness. The Tschigdik-su, which seems to be a 
spring-fed brook, and the Samsak-ajding both enter the little eastern lake from die 
south. The brook of Bogh&n-otak is stated not to reach die Ghas-kbl; but fresh 
springs gush out below it, forming another brook that enters the lake. The brook 
of Komuduk discharges a little east of the brook of Ajtklik, and a ravine proceeds 
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directly from Bel to the lake; but torrents that are formed after rain are stated to 
issue from the Komutluk-saj and to empty themselves into die lake between Bel 
and Tschigelik. But no matter how much it rains or how great the inflow into the 
lake, its level is reported always to remain the same, so at least die kulan-htmters 
say who have visited the lake at different seasons of the year. The statement 
would however seem to require confirmation. The extensive flat, saline shore region 
bears unmistakable indications of having been under water, but whether it is in¬ 
undated at certain seasons or whether the indications simply mark a former exten¬ 
sion of the lake is difficult to determine. If the latter is the explanation, then 
the Ghas-kol is advancing towards the same destiny as most of the Tibetan salt 
lakes, and il is gradually drying up; hence it is probable that it Is in process of 
shrinking. On the other hand, it is doubtful whether die lake remains uninfluenced 
by the varying amounts of its inflow; for in consequence of the flatness of its shores, 
even the slightest rise in its level makes itself apparent to both its area and its 
contour. With regard to its name, the Mussulmans call it Ghas-kbl or Tschimen- 
kbL w hile the Mongols call it Ghas-nur, or quite simply Ghas. The Akato-tagli, 
which borders the basin of the Ghas-kol on the north, is said to end half a day's 
journey east-south-east of Dabso, a spring lying one day’s journey east of Tschigelik. 
At the point indicated a sandy desert begins, and in it the range is said to die 
away and disappear. The Tschimen-tagh, on the other hand, which borders the 
basin on the south, extends a long way to the south-east, into Tsajdam: it was for 
this reason that Prsehevalskij called this range Tsajdamskij. 

On 15th December we directed our march from Camp C north-north-east 
towards Julglum-dung. After going 3 or 4 km. only we left the extreme northern 







PI. 45. 



UP THE GLEN TO THE AKATO-FAS^. 





THE S A \\ F. 


















the ghas-k&l ant* to tile double gorge in the akato-tac.h. 


2/3 


part of the hike behind ns, and traversed the same flat dreary region, formerly 
inundated, as on the day before. There were however a few stalks of kamisch in 
one or two drv watercourses, but that was all, Un the other hand the belt of 
withered, languishing tamarisks on mounds, that i have spoken of above, was cn- 
tirely absent here. We once more crossed over the ice-sheets of the Sasik-jar and 
the Tasch-uj; these two brooks are reputed to unite immediately east of our route 
in a district called Tajighlik. From the distance we could sec how ihe lee-sheets 
branched and Spread out radially, indicating that the brooks break up into del¬ 


taic arms. 


The spring of Julghun-dung, where we halted (alt, 2S65 m.) f formed a large 
sheet of ice between the low. soft day lulls, dotted over with starved tamarisks; it 
is from these that the place derives its name. 

On 17th December we set oft for the Akatu-tagh, travelling N. 60 E-. car¬ 
rying with us ice to last four days, for there was reason to believe that the regions 
we were now approaching were practically waterless. It was with a good deal ol 
eager interest that I started upon the journey through this the northernmost part 
of the mountain regions, for no European had ever set foot there before me. 
Nor did any of the men whom l lmd with me possess even the slightest know¬ 
ledge of the rounded dome-shaped, grey ish yellow, barren Akato-tagh ; indeed none 
of them had even so much as heard that any native had ever attempted to 
cross over that part of the range. I had therefore, on t6th Dec., sent on men in 
advance to lind out whether the glen which appeared to be the most favourable 
could be traversed with camels; and they had reported that it led up to a pass 
which we could use. Due north of julgh un-dung the range appeared to be rather 
lower; but a reconnaissance in that direction also had convinced us that the glens 
there were scarcely passable even to men on foot: they were rather narrow gorges, 
deeply excavated, very steep, and excessively fantastic and capricious. Towards 
the north-east however, although the crest is higher, the ascent is longer 

and eas> f , , 

The belt of hills with vegetation, which evidently is connected with the similar 

belt of Tschigelik-kascb, came to an end immediately north-east of the camp. It 
forms a narrow strip a short distance from the foot of the mountains, and bears 
a striking resemblance to the belt at Dunglik along the northern foot of the Astlu- 
tagh. lk>di strips consist of small hills, and their vegetation is made up lor the 
most part of tamarisks and kamisch. This regularly arranged vegetation is un¬ 
doubtedly due to the moisture from the adjacent mountains; that tin; moisture 
here does approach near to the surface is evident from the slight depth of the well 
of Dunglik, ami the fact that spring ol Julglmn^dung emerges here into ihy- 
light. And in both cases it is the vegetation that gives occasion to the ^rotation 
of the small hills, in that its roots bind the loose material together and consoli¬ 
date it. . < t 1 1 

After passing a final strip of vegetation at dose quartet*, we again had be¬ 
fore us die tolerably hard saj with coarse sand and a sprinkling of gravel. All at 
mice die country became absolutely barren; there was not one scrap even ol wind- 
driven dry scrub to be seen anywhere. A short distance below the entrance of the 

fit Jim. 'Ji'tifHfy if* Cmtrat Atia. til 
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glen for which we were aiming I stopped anil took some com pass-bearings. To 
the N, 22 s W. and N. 40“ W. we perceived lofty dome-shaped bosses of the 
main chain of the Akato-taghj with traces of snow in its sheltered crevices. To 
the N. 66“ \V. was an isolated hill standing below the mountain foot! to the S. 5^ W. 
the entrance to the glen of Korumluk-saj; to the S, 13 0 E. Tschigdik and the en¬ 
trance of Mandarlik-saj: to the south-east the last promontory of the Akato-tagh 
that was visible in that direction. For as far as we were able to see in that same 
direction the range appeared to preserve a pretty uniform altitude, and to he 
without any such important swellings as occur to tint north-west. Towards the 
south-east we estimated that there were about 100 glen entrances, all decidedly 
small and situated quite dose to one another. Although there were several glen 
openings pretty close to us on the north, yet bettveen julghnn-dung and our glen 
wt did not cross over a single watercourse in the saji so that the rainwater which 
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occasionally courses down out of them does not even reach the upper saj. 1 may 
however add, that the ascent of the latter towards the mountain-fool is quite im¬ 
perceptible lu the eye, and is but very slightly broken. It is quite possible there¬ 
fore that the eroded watercourses of the glens that we saw to the north gather into 
common main stream, which in that case must lie west of jiilgbun-dung, and no 
doubt joins the brook of Tasch-uj. At all events it is characteristic that the sur¬ 
face rises so extremely gently from the Ghas-kol up towards the southern foot of 
the Akato-tagh, while the ascent from the lake to the outlet of the Mandarlik 
glen is very perceptible. Now the Ghas-kol lies pretty nearly in the middle of the 
Tschimen valley, at about the same distance front the Akato-tagh that it is from 
the Tschimen-tagh. But if we go a short distance farther west, to the region 
where we previously crossed over the range by two different routes, we find that, 
the characteristic feature 1 have just alluded to is even more accentuated; indeed 
not only does the surface there not rise towards the foot of the mountains, it ac¬ 
tually falls, and that 011 both the north and the south side of the Akato-tagh. For 
instance we found the Usun-schor lying close to the foot of the northern mountains 
and the Kdl or Tschimen-kbl at a very short distance from the foot of the southern 
mountains; and again to the east of the Tschinnm-kbl we found, that all the spring- 
fed brooks keep quite close to the foot of the Akato-tagh. Thus the Akato-tagh 
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rises in this region out of a sort of depression (see fig. 207). From the Upper 
Astin-tagh the surface slopes gently down towards the south; from the Tschimen- 
tagh it slopes gently towards the north, and where the two slopes meet rises the 
peculiar, but gigantic, upswelling called the Akato-tagh or the White bass Range, 
fit this way two latitudinal valleys are formed, sloping transversely in opposite di¬ 
rections. 



Fig. JO<). tSTKANCE TO THE GLElf. 


Tlie glen which we then entered has a rather narrow tliroat, about too m. across; 
the drainage channel itsctf is there 5 in. broad, and 1 to 2 m. deep, cut through 

the day. It clings close to the foot of the loft, or eastern, side, consisting only 

of small and pretty low hills and spurs; so that the jar or erosion terrace is the 

more developed on the left side (see fig. 20S). After emerging from tlie glen, the 

watercourse assumes a southerly direction, and at the same time grows broader 
and shallower, and is soon lost to sight. It is no doubt a rare occurrence for the 
water that it brings down to reach as far as the Glias-kbl. From tlie entrance of 
the glen we had a view of the whole of the little salt hike; but we were unable 
to say whether It were ice or water that we saw glittering in it, though ice was 
the more likely, for during the preceding night there bad been — a9.^ of frost. 

We rode all day up this narrow glen, which had a very gentle ascent, while 
the bottom of the stream was as hard and as easy as an asphalted street. The 
only inequalities we encountered were the little low terraces formed by the water 
grooving runnels in the clay. The glen was like a tunnel, with short, sharp turns; 
we were seldom able to ride more than 3 min. in the same direction, before a fresh 
buttress rendered it necessary to take a fresh compass-bearing with a deviation to 
one side or the other. The surface consisted exclusively of fine yellow clay, mode¬ 
rately hard, its lie being almost horizontal or at 2 towards the S. 50° W.j such 
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exceptions to this as occurred stinted to be due to local dislocations on :i small 
scale. 11 is owing t« Urn soft, perishable material that the modelling energy of 
the water is attended by such clearly tie lined results, and indeed the relief 
is in a high degree wild and strongly marked, t >n both sides of the glen there 
are endless small lateral glens and ravines, very often not exceeding i m. in width 
at their lower extremities, (dancing up one of these rocky portals, wc had gene¬ 
rally a pretty distant view' of the side-glen, joined in its turn by an endless number 
of miniature »glen lets-, the head of the side-glen itself being closed by a lofty part 

of the mountains, the hacklxwe of the spurs 
which jut out on that side of the Akato-tagli. 
Everything was dead anil desolate, not a sign 
of cither animal or plant; even the ravens, which 
were generally wont to keep company with the 
caravan, failed to find their way in here. The 
region was perfectly still and peaceful. How 
different k Nature in the glens of the Akato- 
tagh as compared with those of the Tschimen 
valley, near though the latter is to the former! In the Tschimen valley we had 
fresh brooks, abundant vegetation, and animal life, including wild-yaks and kulans, 
wild sheep, antelopes, wolves, and marmots. I lere on the other hand, not so 
much as a ily, not a single drop of water! N't; glen on the moon’s surface could 
be more dreary! And vet it is rather a picturesque and attractive region, sketched 
in hold, strong-featured outlines. 

The side-walls are often vertical; 
indeed they sometimes overhang at the 
inner angles of the bends, where erosion 
has eaten its way into the clay, so much 
so that in [daces there actually are grottoes 
and caves. In these localities the bottom 
of the glen is sometimes choked with 
Stones of every conceivable form; cubes, 
spheres, squares, and thin plates lay there 
as warnings, while other fragments clinging 
to die walls above looked as if they only needed a single shower to bring them 
down too. In some places the opposing elbows approached so dose that we had 
to keep a sharp look-out lest the camels' loads should knock against them, and so 
cause a fatal land-slide from above. 

The bottom of the glen as seen in cross-section is a perfectly straight line. When 
it contains water, this glen must be inconceivably slippery, and it would be impos¬ 
sible to traverse it with camels. At that time however there was not the slightest 
sign of moisture, and the surface was so hard that even the iron shoes of the 
horses left but a faint Impress upon the day, the camels making scarce any mark 
at all. 

()n the whole the glen winds very considerably, first north, then north-north- 
east, north-east, east-north-east, north, north-north-west, and north-west, indeed 
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sometimes for short distances it runs to tile south-south-east. At length it widens 
out and loses entirely its character of a gorge- The slow ascent had ultimately 
carried us so far up that the relative altitudes were quite insignificant, and we ap¬ 
peared to he ruling merely amongst low hills. livery now ami again we came 
across a solitary scrubby kchunk, causing us to wonder how these plants manage 
to subsist, seeing that they are so seldom watered. Occasionally too we saw the 
dry, withered stalks of teresken, but these had been brought down by- the torrents 
from higher regions. Every now and again the bottom of the glen contained 
gravel, though otherwise ir still continued to be covered with day. To tire east 
of our route we now perceived a reddish ridge, the main crest of the Akato-tagh; 
and to the west also there were rather imposing spurs of the same range. Thus 
the country' was now more open, the view not being impeded by any near mountains, 
Hu re we pitched Camp CI 1 at an altitude of 3345 m. 



Fig:, a 12, view fki>m The jiiutu errs-. 


We discovered the first hard rock in the vicinity of this camp. It consisted of a 
variety resembling argillaceous schist and had a distinct dip of 54 towards the S. $o c W. 
In places it appeared to be in a transitional stadium, verging towards the condition 
of the all-prevalent softer clay, for when struck with the hammer it crumbled to 
dust. The impression I derived was that the entire range is undergoing a process 
of disintegration, crumbling all away to sheer dust and clay. In some of the 
steep walls or the main glen we perceived certain grey bands showing up very 
distinctly : those that l was able to reach consisted of coarse sand. The detritus 
in the bottom of the glen, though it was not only thin but rare, consisted of grey 
granite, diorite or diabase, porphyry, quartzite, and so forth. In fact the entire 
architecture and shape of this part of the Akato-tagh is, as the foregoing account 
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will have shown, remarkably singular and peculiar. Instead of having a range with 
a denticulated crest, outstanding peaks, distinct spurs and ramifications, separating 
large and well marked glens one from the other, as in the Tschimen-tagh and 
the Astin-tagh, we have a gigantic lump of a mountain, suggestive of a continental 
loaI of rye-bread or an inverted spoon, composed of clay and grooved by countless 
miniature glens anti deeply excavated narrow gorges. On the following day we were 
to reach a region in which these peculiar relief features were still more emphati¬ 
cally in evidence. 



*■'{?■ 3 IJ. the vai.lev in thf. akauktauh. camp * It. 


December j 8th. l or some distance after leaving our camp we travelled along 
the bottom of the level and easy glen, until we came to a spot where two glens 
unite, the main glen from the north-north-west and a side-glen from the north-north- 
east. As my scouts declared that it was the latter which led up to the principal 
pass, we accordingly followed it. It wound about in a disagreeable way, and was so 
narrow that the camels entirely filled it from side to side, so that we’ were unable 
to get past them. From the upper pan of this glen a very short, steep acclivity 
leads up to the pass, and up it we had to make a zigzag path with spades and pick- 
axes, The view from the top of this little rounded pass (alt. 3466 m.) was very 
peculiar. We were in the midst of a chaos of hills, ridges, crests, and irregularities 
all greyish yellow and desolate, forcibly suggesting a sandy desert with its dunes 
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rather than the culminating crest of a mountain range. Although it was evident that 
we were standing on the summit of a pass, there was nothing whatever, either to the 
east or the west* to suggest a main crest. It was everywhere one uniform level, 
without any specially outstanding ridges. Nor were we able to make out in which 
direction the transverse glen ran that descended on the north side of the range. 
It appeared to extend only a couple of hundred meters towards the north-east, and 
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Fig. a 16. 


then became entirely swallowed up in the labyrinth of yd low hills. To the S. 6o° E. 
there appeared to be a depression, and beyond it was perfectly level country, strct- 
chmg for a long way without any bounding hills. That was the basin of Tsajdain, 
and we were dearly Standing r .»n the eastern extremity of the Akato-lagb and were 
not very far from the |*ohu where the range sinks down into the lowlands. 

— A few hundred meters below the [Miss 

the glen swings away towards the south-east, 
describing the wildest of zlgiags. The glen 
of the day before was strange and fantastic 
enough: but this easily surpassed it. At one 
place the eroded watercourse contracted to 
such an extent that a horse without a load 
would have been unable to get through, and 

, . cvtn a ni3n 011 loot had to use great caution in 

squeezing himself past Hut fortunately thu hills and declivities on the right-hand 
side or the glen afforded a means of advance. 

And the farther we proceeded down the glen the more 
numerous these narrow passages became. Very often the 
tamcls with their loads collided with both skies at once t 
and projecting and menacing corners bad to be cut away 
vurii axes. At the next difficult passage the glen presented 
the following profile {fig. 216): the eroded watercourse has 
eaten its way deep down in underneath the clay wall on the 
left silk of the glen, so that the latter forms an overhanging 

s '“' 11 ’ crac k ( *’ through and through, and looting very perilous. 

8 . Tun sroiuEs. II,e bottom of tins narrow channel is choked with a mass 

°* sloncs i which we had to break in order to secure a pathway 
across them. Here the glen consists of. so to speak, two storeys, as will be seen 

“ “ 3 )- h was impossible to proceed along the bottom of 

the upper storey owing to the slopes being too sleep; besides, it is gapped 

with fissures to such an extent that i, looked as though i, might any moment come 
down. Moreover at every bend or angle of the glen the upper terrace is 

interrupted by the deeply trenched side-glens, with precipitous walls, which there 
come down to join the main glim. 





After that the glen was for some distance easier, and exhibited the profili 
-shoun 111 fig. -1 b* <J showing the watercourse where it runs straight and l> wIut< 
It >ends: the eroded bank forms an overhanging terrace, whereas the ophite sidi 
has the ordinary Hat appearance of an alluvial bank. The former had hero as 
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rule a breadth of 2 to 3 m. liasy though this glen, was to march down, it was 
all the more difficult to map owing to the countless number of small elbows or 
bi-mis it makes. We were seldom able to advance more than 1 or 2 minutes in 
any one direction: occasionally we might go 4 minutes, but never more- At the 
same time these elbows form sharp angles, so that one moment we would be 
travelling to the south-east and the next to the north-north-west. Within these 
stretches of t to 2 minutes there were often a dozen minor bends, all which however 
1 was able to see at one time. Repeatedly the view ahead was impeded by small 
promontories and platforms jutting out across the glen. And up above it on boLh 
sides towered the stupendous masses of clay, great spurs of the main range, their 
flanks plunging vertically down towards the glen, seamed with the most fantastic 
clefts and gaping fissures and ravines. The relative altitudes between the bottom 
of the glen and these embracing walls continued to increase. In two places there 
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was a suspicion of snow; had it been melted each would perhaps have (tiled a 
tumbler. At one narrow place the bottom of the glen was choked by a block of 
day, probably a cub. m, in dimensions; this had to be deft asunder before we were 
able to proceed. 



Fig. .’-.t* whkr e THE WPricetT im^aue oj:gins. 


Meanwhile the glen was growing more and more extraordinary. The immense 
mountain-masses on both sides seemed to be drawn into more and more intimate 
contact, until we fdt quite lost in the deep, narrow, gloomy defile. At length we 
readied a spot where a tong time ago avalanches of day have fallen and comple¬ 
tely stopped up the glen. Since that happened the torrent has succeeded in forcing 
its way through the impediment, leaving a tunnel behind it. which yawned uixw us 
as we came down the glen like the hollow front of a glacier. We could indeed 
have carried the caravan over the top of the tunnel as upon a bridge, onlv on the 
other side of the avalanche the glen was absolutely impassable. Its appearance is shown 
in the accompanying illustration (fig. 322), It was then but ' > m. broad, but r; m 
deep and was cut straight down through the soft materia! without any enlargement 
of width dig. 2 17}. Nevertheless the tiro storeys were distinctly perceptible the lower 
bemg the watercourse or bed of the torrent. After the caravan had advanced as far as 
ever it was pebbly able to get. 1 continued a little way farther on foot. In some 
places it was dangerous even for a man on foot, and so narrow that J literally had 
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to sipiefeae myself through. All the time I was walking on the debris of the land¬ 
slide and the bottom sloped down so steeply that it was like walking on a ladder 
or stairs. Atiovehead were several big masses wedged in between the two vertical 
walls. Yet even this constricted passage grew still worse, so that it was at last 
absolutely impossible to advance a step farther. 



Fig. ;J4- nit: ekpaksiOn with iasip cttt- 


Thus the pass which we had chosen turned out to be a snare; it was not 
possible to cross over the Akato-tagh by that route. What the distance was between 
the point where we turned back anti the lower end of the glen it would be difficult 
to guess, though I dare say it was no great distance. It is probable that, below the 
difficult passage: which I have described, the glen widens out again before entering the 
great llat latitudinal valley that forms the eastern prolongation of the Isun-sdior 
valley {kitkir), expanding just before it melts into the Tsajdam basin. From the 
point where I turned back 1 sent a man a little way farther down the gorge; but 
he was stopped at a point where the narrow watercourse was completely blocked 
up by a recently fallen land-slide. All attempts to advance along the sides were 
in vain, partly because of their steepness, partly because of their being gashed by 
impassable torrents. It was as though the sides of the glen had collapsed, and the 
glen itself become choked with avalanches of solid material, through which the 
torrent had had to cut its way anew. It is only in a range built up of such soft 
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and perishable material as this that such an unusual formation could arise. hi the 
latest land-slide, the one lowest down the gorge, the torrent had not yet excavated 
a tunnel for itself, though there probably is some underground, invisible continua¬ 
tion. At the point where we turned back die depth of the tunnelled stream in¬ 
creased from 2 to it m. within a distance of only 200 in,, and at the actual turning- 
point it was about 3 m. broad and 4106m. deep. Here the camels were unable 
to pass one another, but each had to be cautiously turned round on the spot where 
it actually stood. The accompanying illustration (fig. 223) shows not only the course 
of the eroded terrace, but also the bottom of the watercourse, which has a much 
swifter fall, going down by steps; this is the cause of the great descent- 

The mountains which shut in this 
gorge — which runs towards the south¬ 
east and east — are considerably higher 
than those that border the glen by which 
we ascended to the pass. A profile drawn 
right through the range would have an 
appearance something like that shown 
herewith (fig, 227). As we stood on the 
top of the pass all the crests and ridges 
in the neighbourhood seemed to have 
approximately the same altitude. But 
both glens descend ot course from the 
pass, so that the relative altitude increases. 



J25. 


STRATIFICATION CIV Tilt 
Cl.AV- 


The east-going glen contains a much greater quantity or detritus than that to the 
south-west. The yellow day — small pieces were breakable in the fingers — was 
visibly stratified, and from the top of the pass down to our turning-point the several 
beds dipped as follows — if towards the S- 50° E. 20" towards the N, 85° E.35 0 
towards the N. 60' E, 75" towards the N. 55 " E, 22 e towards the N. 30° IT, 75 0 
towards the N- 55' K. From the inclination of these strata it is clear that the deep 
narrow passage does nut plunge straight down, but descends slantingly towards the 
north-east. Generally the dip is very distinct in that direction; all the same there 
was visible in the sides uf the eroded watercourse a secondary, horizontal layer u| 
tin viable origin, the yellow beds of day alternating with grey beds of coarse sand 
and fine gravel. The clay often formed sharp, projecting cornices and shelves. 
Traces of water were frequently observable on the sides above the eroded water¬ 
course. where it had dripped and run down after heavy rain. In such places the 
betiding of the day was entirely concealed by formations suggestive of stalactites and 
stalagmites (fig. 226). though these consisted of soft day like all die rest of the region. 



Fig. 1;;. 


Camp Clil was formed in an expansion of the glen not far from the narrow 
passage. By that we had already got down to an altitude of 3086 m., or 400 m. 
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below the pas*;. In this expansion the glen is joined: by another similar glen coming 
from the main crest and running to the south-east. Had a fresh land-slide taken 
place above this camp, we should have been caught as in a rat-trap. On our way 
back up to the pass, the mountain-masses on both sides stood out more conspicu¬ 
ously than before; for without turning we were able to see all the way. up each 
of the side-glens, which came down at an acute angle and had at their heads the 
mountain-masses in question Camp CIV was situated a short distance above Camp 
CH. where the little side-glen leads down from the pass. 






CHAPTER XVIII. 


AN ANCIENT HIGHWAY THE NORTH-WESTERN 

TSAJDAM BASIN. 


December aoth. The main glen tip which we were now marching was spa¬ 
cious. although only some two score meters across, sometimes no more than 15. 

ami it grew of course increasingly narrower the higher we ascended. The relative 
altitude of the mountains was slight; we appeared to be surrounded by nothing but bilk. 
Nor did the glen wind over-much, for we were generally able to advance several minutes, 
sometimes as much as j, without any change of direction. On the whole we marched 
towards the north-north-west until we reached an expansion of the glen, and there 
we turned off to the north-east, entering a narrow glen that led up to a secondary 
pass, the real value of which it was difficult to make out; but we might probably 
have avoided it. Nevertheless, as my scouts had failed to discover any other pass 
over the Akato-tagh, we hail no alternative but to cross by it. Here, as in the 
case of the former pass, it was only the ascent of the actual summit that was diffi¬ 
cult. and yet this was not more than about 50 m. higher than the upper part of 

die glen. But in those 30 m. the acclivity was extraordinarily steep, and we were 
forced to cut a path, and convoy each camel up separately. From the top we had 
a magnificent view across the Tschiiuen valley to the south, though in the opposite 
direction we could not see very far. 

From the pass (alt. 3587 m.) w'e descended a little 
towards the north-east, and then entered another glen 
that led up towards the north. The portion of the 
mountain lying between the two passes sends out towards 
the south-east a narrow pointed promontory, curiously 
bent like a hook. I lie new glen had a very* gentle ascent; 
its bottom was very narrow, its sides ’more regular. 
Higher up the steepness increased considerably. Both 
teresken ami kouruk bushes were relatively plentiful 
between the two passes. I his principal pass (ait. 369 S m.) was a good deal 
easier than the secondary pass, and we had no occasion to use our spades. The 
first pass, which we crossed on 18th December, had altorded us a view towards 
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ihc south-east and we sa« the Akato-tagh melting into the basin of Tsajdam; but 
the view to the north had on the contrary been hidden by the higher parts ol the 
Akato-tagh. It was on this higher swelling of the Akato-tagh that we now stood; 
nor could there exist any doubt about this being a principal pass, because we now 
commanded an extensive view to the north and in other directions, enabling us to 
note clearly where we were. We could even see the summit of the Aslin-tagh 
away to the north, extending east and west as far as we were able to see. 
The crest of the Akato-tagh, in so far as one may speak of such, appeared to 
stretch to the S. 55 0 E., decreasing however in altitude, until finally it ceased en- 
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tirely in level ground: while in the far off distance to the east-south-east and south¬ 
east we caught a glimpse of something that we were unable to identify exactly, 
— whether hills, clouds, haste, or simply a desert reflection. In the S. y E. we 
saw the extreme eastern end of the Ghas-kbl glittering intensely white. To the 
north-east, but nearer, was a very small ridge, running from north-west to south¬ 
east. and thus parallel with the Akato-tagh. Between them is a latitudinal valley, 
probably connected in the north-west directly with the kakir of the Usnn-schor. 
Along the line by which we crossed over this great valley in the beginning of July 
we had noticed that it slopes towards the east; but neither what l saw front the 
pass nor the fresh diagonal crossing which thereupon ensued was sufficient to enable 
me to make out whether the slope continued without interruption all the way to 
the basin of Tsajdam or whether some minor self-contained basin does not inter¬ 
vene between my two routes. To the N. 47° E. there appeared a gaping trans¬ 
verse glen through the little ridge 1 have mentioned, forming an outlet for several 
of the temporary streams that drain the north-east face of the Akato-tagh. To the 
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N. 55° W. rose a more imposing swelling of the Akato-tagh. probably the same as 
that which when between Julghun-dung and the mouth of the glen 1 had observed 
to the N, 22 0 W. On the far side of the minor ridge there is again a latitudinal 
valley, situated consequently between the Akato-tagh and the Astin-tagh, and form¬ 
ing orographically the immediate eastward continuation of die kakir of l sun-schor; 
although it is uncertain, as l have said, whether farther to the west there may not 
exist one or more self-contained basins like that of U sun-schor anti Kala-kbL With 
regard to its relief, this latitudinal valley is at any rate of quite a different character 
from Usun-schor, for it is decidedly broken and diversified by a number of small 
mountain bosses and hills. We now saw that the gorge, in which we had been 
compelled to turn back, terminated in the little latitudinal valley between the Akato- 
tagh and the minor ridge to the north-east of it. 

Between the two passes that I have described we climbed up to the principal 
pass, which afforded us the view l have just sketched. We now entered the upper 
end of a transverse glen, which on the whole appeared to run parallel to the cul-de-sat 
gorge, and to be equivalent to it, and like it probably also terminates at an im¬ 
passable barrier. To obtain a perfectly dear conception of the general orography 
of the Akato-tagh is almost impossible by reason of the capricious surface-formations, 
and one can only be sure of those glens and passes that one has actually traversed. 
Even when wc stood on the principal pass, we did not derive the impression that 
we were on the summit of a distinctly outlined mountain-range running from north¬ 
west to south-east. On the contrary we seemed to be looking upon a number or 
parallel crests or ridges running from south-west to north-east; tins is more parti¬ 
cularly true of those parts of the Akato-tagh w hich lie to the west of our route. 
A peculiar illusion is also borne in upon one when standing on the top of die main 
pass, in that the strange system of argillaceous mountains by which one is then sur¬ 
rounded convey the impression of being very inconsiderable in point of elevation, 
so that one almost hesitates to call them mountains at all; while of the energetic 
features of the vertical relief one sees practically nothing, When one is, on the 
other hand, down in the glens, the impression is quite different; for when at Camp 
CIU we found ourselves surrounded by gigantic swellings and vertical mountain 
walls. The illusion Is of course simply the result of the extreme narrowness of the 
eroded glens, which are also so deep!)' sunk that it is only from the bottom that 
their true relief becomes apparent. 

Had the only object of this present excursion been to explore the eastern 
Astift-tagh and Anambaruin-ula, it would of course have been much the simpler plan 
to have made a detour right round the Akato-tagh, that is to have marched south¬ 
east from the Ghas-kbL to have doubled the south-eastern extremity of the Akato-tagh 
in Tsajdam, and then to have gone north, and approached the Astm-tagh travel¬ 
ling on perfectly level ground. But I preferred the more difficult and irksome 
road over the Akato-tagh in order that I might have an opportunity to check the 
delineation of the orography or the region shown on the map of the Russian General 
Staff, for a priori it appeared to me to be in the highest degree improbable- J 
have already pointed out that that map erroneously gives to the Ilve-techimen and 
the Akato-tagh the name of Tschimen-tagh. But an even Worse mistake is made 
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when it shows this range stretching east, north-cast, and north from a point imme¬ 
diately east of Usiin-schor. and fraternally embracing the Astin-tagh at a mountain - 
knot in the region south of Kuin-bulak. 'Hie map in question is indeed suspiciously 
generous in similar mountain-knots, and in letting distinct mountain-ranges diverge 
from them in a way to which there exists in reality no counterpart whatever. The 
beautiful and consistent way in which the law of orographic formation that rules 
throughout the whole of Tibet, and not least in the northern parts of the Tibetan 
plateau, namely that the foldings of the earth’s crust, the great mountain-ranges, 
form parallel elevations, is for the most part disregarded on the Russian map. I he 
very mountain-knot, south of Kum-bulak, in which the Astin-tagh is made to cul¬ 
minate, is really a perfectly unwarranted invention, for, as I have sufficiently em¬ 
phasised already, the Astin-tagh is in no sense a single range, but consists of two 
chains running parallel to one another; while of the diagonal range that si retches 
from Usun-schor to the mountain-knot there exists in reality not a single trace. 
Indeed one has every reason to be amazed at the carelessness of topographers who, 
in order to fill up a blank on their map, simply draw upon their own imaginations 
as they sit at their own study tables. Nor have they been content with merely de¬ 
picting this imaginary range on the map; they have actually encircled it with tnur 
or five blue rings in sign of perpetual snow, so that it really stands out more con¬ 
spicuously than even the stupendous Tsclumen-tagh or the sharply outlined 
Kalta-alaghan; in fact it is delineated almost as emphatically as the Arka-tagh. 
the very' backbone of Asia, On sheet 62 of A/ic/it s //•<tuittfltis Lhis imaginary 
range has been a good deal toned down, but oil the map ot - I ibet and the 
Surrounding Regions*, issued bv the Royal ideographical Society, it figures in 
all its pseudo-splendour. Thus as one result of the first few days of this 
present excursion I was able to eliminate from our maps a misleading and 
vexatious blunder. 

lTom the principal pass, which reached an absolute altitude of 3698 m., we 
proceeded towards the north-north-east, keeping on a fiat, rounded, rather steep 
ridge, which branches off from the crest of the range in which the pass is situated, 
anil winds aliout in the same capricious manner as the glens in the same locality'. 
One of these we had on our right band, and into it we descended by a sleep, 
stony ravine. This glen is fairly broad and has a gentle slojie towards the east 
and north-east, and finally to the east-north-east, the mountains on both sides de¬ 
creasing steadily in altitude until they eventually melt into low hills. The left 
terraced bank is a couple of meters high, and rounded, and after climbing up it 
we crossed over the little latitudinal valley between the Akato-tagh and the minor 
parallel range, dipping up and down into a number of small shallow watercourses, 
separated from one another by flattened elevations. 

Our course then became northerly, and to the N. 50* l' : - wc had the mouth 
of the transverse glen which I have already mentioned as gaping in the minor 
parallel range, and now resembling a deep-cut and constricted portal. Lpon this 
opening all the eroded watercourses of the region converge, not only those off the 
flanks of the Akato-tagh, but also those from the country west of our route. Hence 
there must be, farther ea*t in the latitudinal valley, a dividing ridge or threshold, 
fftJin. Jim rflty iff ^ 
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though it is certainly very low and Hat. for in that direction there exists nothing to 
hinder the view; that is, the valley is open towards the south-east. 

All the way down front tile pass the country was perfectly barren, and all 
traces of animal life were of course absent. All that we saw of this nature in the 
\kato-tagh were the white and mouldering bones of a kulan in a narrow gorge, 
into which the animal had probably come in order to die in peace. In the latitudinal 
valley we now came across the footprints of a bear about a month old; the creature- 
had evidently made its wav down towards the transverse glen already alluded to. 

By means oi a flat and easy pass we crossed tour the minor parallel range, 
which came completely to an end immediately west of our route. On its northern 
side we discovered a distinctly marked track, which my guides believed to have 
been made by Tuogans. It in just as likely however that it was used by Mongol 
pilgrims. We were soon to discover its continuation and to come across proofs that 
human beings really had formerly visited these desolate regions. From the point 
where we crossed it the road alluded to ran towards the N. 33 0 E. and in the oppo 
~-itc direction towards the south-west, and consequently towards another part of the 
Akato-tagh than that in which we crossed over the range. May we venture to 
suppose that by following this mysterious path we should be ltd to an easy pass 
over the Akato-tagh i No; it seems to me more conceivable, that die route it fol¬ 
lows runs along the northern foot of the Akato-tagh and crosses that range by the 
easy pass south-east of I sun-schor. After getting over four other dry ravines, we 
encamped in a fifth (Camp CV), where wc obtained water Trom some small snow¬ 
drifts. 1 Jie altitude was 3-(55 m - I he ravines in question run towards the east, 
and gradually converge into a large outflow channel North of the camp we had 
some small hills, and amongst them teresken scrub was fairly abundant. 

Thu day s march proved to us that the northern slope of the Akato-tagh is 
very different from the southern. Up as far as the pass clay still continued to be 
predominant, and at Camp C[V the dip was 3 i a towards the 5 . 30 W. But in the prin¬ 
cipal pass an excessively weathered rock cropjred out, possibly granite; it appeared 
to be bedded, although indistinctly, at 70 to the N, 70° E, On the northern face 
the day contains a large admixture of gravel and coarse sand, ami these appear 
10 consolidate ft. and so prevent the origination of the wild and fantastic surface 
features which we found on the southern, and especially on the south-eastern, face 
ot the Akato-tagh. Another difference between the northern and the southern sloj>es 
is that, whereas the latter is about 30 km. long, the former is only 3 to 4 km 
Nevertheless the kakir valley at the northern foot lies higher than the Tschlmen 
vallt.y at the southern foot. A similar dillerence, although less pronounced, may 
also Ik: observed in the vicinity of the pass of Usun-schor. 

December 22nd. We now had to cross over the eastward continuation of the 
great kakir valley, but by reason of the broken nature of the country this proved 
to be more complicated than we expected. From Camp CV we directed our course 
towards the east-north-east and soon came to another watercourse running towards 
the east; this picks up all the other watercourses in the locality, and developing 
into a large saj. follows the northern foot of a small ridge, a sort of offshoot of 
the Akato-tagh. This glen runs first towards the east, but gradually turns away 
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towards the east-south-east and the south-east, and soon appeared to he pretty 
deeply incised. It no doubt joins the eroded watercourse that Torres its way through 
die minor parallel range and then runs to the north-east, though after the junction the 
united channel must proceed towards the south-east. 

Having crossed over the eroded watercourse at its lowest part, we directed 
our march towards the north-east, and soon plunged into a labyrinth of hills ami 
broken ground, in and out amongst which wind a number of dry watercourses, 
issuing from the lower heights which we saw towards the north-west, and all running 
down towards the principal watercourse. This last does not appear to l»e joined 
by any side-glens from the right, at all events in that locality, although it is so 
lower down, os we shall soon find 

At the point where we quitted the valley, we again came across the old road 
of the day before, and it now turned out to be a tsehong-jal or highway with 
or landmarks . set tip on every dominating hill. These consist of small pj ram ids 
of stones, generally visible a long way off, and wherever doubt might arise as to 
the direction in which the track threads the hills, they stand closer together. The 
road itself is for the most part distinct, revealing itself especially in the hard gra¬ 
velly and sandy soil as five or six parallel, faintly marked depressions or grooves, 
an indication that the route had been used by large companies or travellers with 
several horses marching abreast In places the surface is so hard that it would re¬ 
quire a very lively traffic to make even such grooves or tracks as those we saw. 
So long as we were marching towards the north-east we passed no less than i 3 
cairns of stones. The question naturally arises, what was the object of this road, 
now so completely forgotten? Did it belong to the period when, as one of my 
men, a hunter well acquainted with that region, declared, the Mongols of northern 
Ts&jdam used occasionally to resort to the graring-grotmds of the Tschimen valley, 
and especially those of TemirUk? Or was it used by Mongol pilgrims bound for 
Lhasa during an unsettled and warlike time, when for fear of either Mussulmans or 
Tanguts, it was expedient to travel by such a back-road‘as this, situated as it is 
remote from all inhabited regions? Anyway it docs not seem to have been a chance 
road, for in that cast: the users would hardly have taken the trouble to build up the 
cairns of stones. Nor does it seem to have been a pilgrim road, for in that cast* 
we should have found similar heaps of stones farther in amongst the mountains. N'or 
can we assume that this road was connected with the landmarks which we observed 
in the gorge of Toghri-saj, for that would have meant an unaccountable and un¬ 
necessarily long detour to the west, The first-mentioned supposition seems to me 
to be the most likely: it is indeed probable that tin: road dates from the time 
when tile Mongols dwelt beside tile Kara koscturn and had their Hocks and herds in 
the mountains, and that it was used for the purpose of maintaining communication 
in summer between these Mongol settlements and those in northern Tsajdam and 
Sartang, and lapsed into forgetfulness, perhaps indeed was never used, after the 
Mussulmans settled beside the Kara-koschun ami the former Mongol inhabitants re¬ 
tired. Later on we shall come across this old road once or twice again. 

It struck me, that by following this route we should have the best prospect 
of finding water in such an inconceivably arid region as that is; indeed in this 
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respect it reminded me of the Kurtik-tagh farther to the north. Accordingly we 
followed the road into a small pass in an insignificant offshoot running towards the south¬ 
east. Thence the hard sandy surface slopes slowly anti evenly down towards the 
beginning of a fresh snj. which, unlike the foregoing, proceeds towards the north¬ 
east, bdng sunk 2 to 3 m. deep. This new glen, in which the teresken was fairly 
abundant, and two or three tiny snow-drifts had forgotten to melt away, led us, as 
! have said, first towards the north-east, but soon it inclines to the east, south-east, 
and south-south-east, deepening as it advances, although its fall is easy, regular, 



[■1g. 230. coir cvt. 


and slow. Its bottom shows plain indications of water-channels and of flowing water, 
although it appeared to be a long time since any actually flowed that way. This 
glen is joined from the right by two pretty large side-ginoa. On that same side, 
that rs on the south, it is bordered by fairly flat, but tolerably extensive, mountain 
slopes, apparently the south-eastward continuation of the parallel range already 
alluded to. Farther on. to the south-south-east, rises a chao^ of small, and appa¬ 
rently innocent looking, mountains, though in reality they are possessed of the same 
inhospitable characteristics as the Akato-tagh- On the left, that is north-east of Our 
course, there now appeared a rather isolated mountain-mass of some magnitude. 
Although wo were being taken <|uite out of our direction, that is to the south-east, 
instead of to the north-east, we had no choice except to follow the bottom of the 
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glen. This gradually deepened. The country, when seen from the west, appeared 
to be tolerably level, but no sooner did we dip down into an eroded channel than 
we found ourselves at the bottom of it, and before we knew where we were, behold 
we were surrounded on all sides by soft, capricious heights. 



Fig- 331. cami" cvt. 


The old road became lost to sight in just about the locality where the glen 
turns to the south-east, and it seemed to me that since the glen forced us to go 
in the wrong direction, we ought to turn back anti accompany the old road. 
Nevertheless I sent out scouts down the glen from Camp CV1 (alt. 3021 tn.l, and 
they reported that a little farther on we could get fount! the north-east angle of 
the detached mountain-mass, and then continue towards the north-east. At the spot 
where we pitched camp, we discovered to our great amazement a salt spring, the 
water trickling away in a tiny rill and forming thin, but sufficient, sheets of ice. 
Tints the Akato-tagh is not without its springs any more than the Kuruk-tagh is. 
The areometer gave a sp. gr. of l.ouj and the water, at the point where it trick¬ 
led out oi the ground, had a temperature of + 2 .Excellent kamisch was 
growing round the spring, although in such small quantity that it was barely 
sufficient to satisfy the caravan. Oil the right side of the glen we found 
also a thicket of boghana bushes, some of which, being withered, afforded ex¬ 
cellent fuel. 
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I >urftig the course of the day we passed hard rook in two or three places. 
Tin: first small crest on the right-hand side of the upper part of the watercourse 
in the main glen consisted of a species of rock resembling greet! stone, excessively 
weathered, and having a distinct dip of 60 11 towards the N. 6o° E, A small pass with a 
h ea P stones was situated in granite, and the pass in the little offshoot to tin- 
south-east was situated in hard greenstone with a distinct dip of 50 to the N. 
io E. The marginal terraces beside the large watercourse that we subsequently 
followed consisted of alternate layers of clay, line gravcl-and-shingle, atid coarse 
iaad. with a dip n| 12 towards the N. 10 \\. Every now and again its bed was 
littered with loose fragments and gravel of greenstone, granite, and quartzite, and 
so forth. 1 he minor crests of the locality extend from west-north-west to east- 
south-east and round to north-west and south-east, and thus run parallel to the main 
chasii^ ..1 the Akatu-tagh and the eastern part of the Tschlmen tagh, though not 
parallel with the double chains of the Astintagh, for these have in this meridian 
an east-north-easterly direction. Farther, we have found that the great bakir valley, 
which at L T sun-schor, and a good bit both east and west of that locality, is so flat 
and level, is here greatly broken and so abundantly dotted over with small be¬ 
wildering eminences that it has been deemed necessary to set up landmark's in 
order to point out the road. 
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December 23rd. Strange to say. the ancient mad which 1 have mentioned did 
not appear to touch the spring at our Camp CVI T at all events there were no land¬ 
marks in Us locality; and my scouts maintained that from the point where we lost 
sight of Lhe cairns of stones and the old road, tile latter diverges more and more 
from our south-easterly route and goes due north-east. It us conceivable that the 
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lUc ground was gently arched and rounded, quite an unusual and peculiar form of 
glen. Eventually ihe glen bifurcates, the principal section proceeding towards the 
east-south-east; we however kept to a gorge that runs east-north-east ant! soon 
found ourselves in more oj>en country. After that elevations alternated with hard 
sandy soil containing hollows, the bottom of which w as lined with rough lumpy clay, 
[o the east the country is open and flat: it is there that the katrir of Usim-schor 
melts into 1 sajdam. after being diversified by the small ridges which we had recently 
crossed over, h'rom the south-east to the south-west we had the crest of the 
Akato-tagh. with its chaos of soft argillaceous mountains and lahyrimhs of winding 
ravines, \ lowed from the relatively elevated region in which we then were, the 
Akato-tagh was like a series of rather low hills, and consequently very unlike the 
considerable swelling we saw from the Tschimen valley. A couple of kilometers to the 
north a minor latitudinal valley opens out between the last, that is the eastern¬ 
most, ramifications of the minor mountains. The Astin-tagh now stood out in full 
view, unmasked and unscreened; it too appeared to be moderately low, although 
when seen from the lowlands to the north it presents the appearance of a gigantic 
mountain range. 



fig- 236. 


At length we left this hilly region behind us and came out upon the level 
country. Uo the right, that is to the south, we still saw the thousands of small 
detached eminences, though they soon came to an end towards the south-east: they 
stretch towards the S. 55 s E„ parallel to the crest of die Akato-tagh. The level 
country , which from the distance had appeared so easy and so inviting, turned out 
however to be extremely unfavourable and wearisome. Very unlike the hard, level, 
anil excellent surface in the region of Lsun-schor, the country here consists of rough 
schor and clay, dotted over with efflorescences of salt; being the result of the 
crumbling down of a number of riven crests, ridges, and thresholds, ail stretching 
from north-west to south-east, and consequently lying at right angles to our line of 
march, so that we had to go up and down over them all. The ground itself was 
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as hard as bricks. This reason looked as if il had formerly been a barren salt 
marsh, and as if the saliferous mud. when it dried, liad expanded and then shrivelled 
like the skin of a withered apple. On the whole these ridges or corrugations re- 
minded me of the ijardangs* in the Desert of Lop; but a closer examination re¬ 
vealed that, unlike these, they do not owe their origin to the wind, These 
ridges are hollow internally, that is to say they form crusts over empty spaces, 
which gape black through the numerous crevices, Vet so hard were ihey, that they 
almost always bore the weight of both horses and camels. At first they were 2, 
seldom 3, dm. in height, anti the depressions between them generally about 1 m. broad. 
In outward appearance they resemble waves, as the accompanying profile fllg. 235) 
shows, having their steep side turned towards the north-east. With the object of 
getting out of this country 1 , which is far worse to travel in, anil more tiring, than 
the mazes of the Akato-tagh, we directed our march more towards the north, where 
there appeared to be level kakir, besides which the surface sloped in that direction. 
But we found that we had only stepped out of the frying-pan into the fire. The 
ridges were a meter high and were separated by hollows 3 m. across, although 
sometimes they stood quite close to one another. They were plentifully sprinkled 
with white salt, and in the hollows were rhomboidal, sharp-fed ged crystals of gypsum, 
which wounded the camels’ feet. Often these ridges were like the curling crests of 
waves, and it was a wearisome waste of time to wind in and out amongst them or 
climb over them at the less elevated spots. 



tig. 



Fig, 23$. 


After that the country exhibited a highly peculiar and unexpected feature. 
Before we were aware of it, we were suddenly stopped by a precipice, descending 
by steps fully 70 m.. 1 lere it seemed as though it would be impossible to 

get down with our camels, But along the (ace of the precipice ran. arranged re¬ 
gularly and amphitheatre-wise, as though they had been made by human hands, 
paths or passages, with a hard and level bottom, slightly strewn with sand and fur¬ 
nished with real parapets on the outer side, all composed of the same hard gypsi¬ 
ferous schor as before. A profile of this declivity is shown in the accompanying 
illustration (fig. 236). Upon applying the hammer to one of these parapets I found 
that it consisted internally of soft, yellow dust; thus the hard saliferous layer forms only 
a relatively thin superficial crust, The pathways are arranged tier above tier like the 
seats in a circus, and by means of breaches in them here and there, we were aide 
to descend step by step until at length we found ourselves once more on the level 
ground below. Looking hack from the bottom, 1 was struck by the resemblance 
which this protuberance or terrace bore to the brink ol a gigantic lava-flow or a 
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mass of mud suddenly arrested whilst rolling onwards. Ihe terrace stretches Jrnm 
the N- 70 W. to the $. 70° IU a direction which seems to indicate that we have 
here the last surviving fragment, now almost entirely obliterated, of one of the 
former offshoots of the Akato-tagh, consisting of the same perishable material as 
die main range of the Akato-tagh itself, which is, as we have seen, only the shadow 
of a min of a mountain-range. 

The surface at the foot of the terrace, which when seen from above had 
appeared perfectly level was just as rough as the surface up above, the only 
difference l>eing that the irregularities were of a somewhat diflerent shape. At 
first they were like long tables and benches, with their tops tilted towards the south 
and consequently their steeper sides facing the north (fig- - 37 )’ Here too these 
superficial layers were generally mere crusts covering hollow spaces, and no matter 
how thin they w r ere, they almost always bore the weight o| our animals. 1 hen another 
variety of this provoking schor surface succeeded, namely sharp outcropping edges 
ant! lamina:, sometimes almost horizontal, at Other times slicking straight up (see 
fig. 240), all consisting of the same hard material, which rings like a brick if a 
horse chances to knock against it or chip off a comer with its hoof. 
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Our attempt to escape from tins region had dies proved unsuccessful: and I 
have no doubt that the same feature are characteristic of divers other parts of the 
basin of I sajdam. Indeed we were now in the extreme north-western pan of 
Tsajdam, or rather on the bonier-line between Tsajdam and the kakir valley of 
Usun-schor. I encountered also precisely this same disagreable conformation in 
the extreme south-eastern part of Tsajdam in the end of October 1896. whilst tra¬ 
velling between Ova-t8gdruk and Tostm-nor, where lhe only breaks in the hard, 
rough schor surface were the channels of the Najan-gol anti the Bulungir-gul, and 
the courses of their numerous affluents and deltaic arms. 

Our detour was however the means rff our making an unexpected discovery, 
namely a spring in the midst of the flat desert, surrounded by extensive sheets uf 
kc. just beyond it and on the north was a clay terrace, with a thick bed of good 
kamisch, and even some tamarisks, which accompanied the outflow of the water in 
a long dark line. The water here was rather salter than at the preceding spring, 
the areometer giving a sp. gr. of r.oais. while its temperature was + 0.5°, though 
this was affected by the immediate proximity of the ice-sheets. I lad it not been 
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for these two springs, which we Int upon by pure accident, we should have ex¬ 
perienced considerable difficulty m crossing over this desert region, for there is no 
vegetation except in their vicinity* the desert being everywhere else perfect!)' barren. 
It would lie very risky to attempt to traverse it at any other season except the 
winter, when ice can be carried from each successive spring in sacks; in summer 
one would be forced to make shift with the salt water. Our horses and camels 
drank the water of the spring at Camp CV 1 and enjoyed it, but at Camp CVll 
they refused to touch it. 



CHAPTER XIX. 


THE WILD CAMEL - OVER THE AST1N-TAGH. 


Upon reaching the latter spring, which had an altitude of 2694 m.. we found 
a solitary young male wild camel grazing; but from the numerous footprints and 
the abundance of droppings the spring miLst he visited in summer by large troops 
of these animals. Hie wild camel may be regarded as at any rate to some extent 
a nomad, for in the winter he generally goes down into the deserts of the low¬ 
lands, the Desert of Lop and the Desert of Gobi, while in the summer he prefers 
the mountainous regions of the Kuruk-tagh and northern Tsajdam, anil the region 
of the eastern Astin-tagh- But the habits and migrations of the wild, camel are 
too little known to warrant any reliable conclusions being drawn from the scanty 
information that we possess. It is indeed possible that different troops range 
over different gradng^grounds, within which the)’ wander from locality to locality, 
some troops preferring to keep to the mountains, while others choose die deserts. 
We also observed, traces of wild camels beside the spring at Camp CVI; they ap¬ 
peared to date from the previous summer. I have already thrown out the opinion, 
that in the region of llasch-jol and Usun-schor the wild camel does not go farther 
south than to the more open glens of the Astin-tagh: and one of my mvn declared 
that, (hough he had Indeed once seen camel-tracks at L’sun-schor, he had never seen 
them so far west as the Ilvc-tschimen. 1 lore in the east however they reach as far 
south as the northern foot of the Akato-tagh, the country’ being more desert-like 
and more remote from human settlements. Nor do hunters seem to frequent this 
region very much; at any rate I failed to find a single wild yak or wild camel 
hunter who hail ever visited this part of northern Tibet. I am not therefore in a 
position to give any definite information about the range of the wild camel in northern 
Tsajdam; but I think it is not improbable that these light-footed animals, which jsis- 
sess a marvellous knowledge of the situation of springs and grazing-grounds, do ex¬ 
tend their migrations a good distance into the uninhabited parts of Tsajdam. Never¬ 
theless l believe that, in the course of my travels in the interior of Central Asia, I 
have touched most of the localities within the range and distribution of tile wild camel. 
The accompanying sketch-map (PL 2) embodies the results of my observations, anil 
at the same time it will serve to supplement what Prof. Lcche says in his section 
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of this work. The map shows that the wild came! frequents principally the follow¬ 
ing parts of Innermost Asia — (1) the region in which the Kerija-darja dies away 
in the desert; (2) the entire southern foot of the Kuruk-tagh; (3) the southern hall 
of the swelling between the Tschol-lagh and the Kuruk-tagh: (4) the desert between 
the Kuruk-tagh and the Astin-tagh: (5) the desert north of the Anambamin-ula; (6) 
the whole of the eastern Astin-tagh; and (7) the border region between the kakir 
of Lkun-schor and northern Tsftjdam, The native hunters are said to have observed 
that the wild canid, in its wanderings from lIu: desert to the mountains and from 
the mountains to the desert, makes use of only the following transverse glens in the 
Astin-tagh—Tschokola, Satschkan, Japkaklik, Mus-saj, Tasch-kbl, and Hun-tschan: 
the reason no doubt being that these glens are broader and opener than the others, 
and the camels consequently feel themselves more secure against ambuscades. Hut 
from what I have stated above it will be plain, that a map of the localities in which 
tire wild camel really docs resort would be different in summer from what it would 
be tn w inter. 

One of my men, a hunter from Lop, told me that the wild camel is not so 
much sought after now since there is less demand for the skin. Formerly a skin 
would fetch 2 liang in Chinese silver, but now only one, whereas the raw hide of 
the wild yak is worth 3 liang, and tin- dressed hide 5 liang. That this region 
really was unknown to my native servants was proved by the fact that a couple of 
them considered they had made an important discovery, and resolved to return 
there in the following summer in order to hunt the wild camel. 

With regard to the old road, it Is very probable that it did touch this spring, 
and indeed in the country to die north-east of it we shortly afterwards discovered 
its continuation. On Dr. G. Wegeneris map, »Obersicbt des K wen-km Gebirges,** 
we find entered >einige wichtige chinesische StrasseniQge*, and amongst them, in 
precisely this region that wc are considering, a road which runs from Sa-tschon and 
the district of Usun-schor, though it is marked by a sign of interrogation. It is 
however beyond all question that such a road really did exist, although it was a 
Mongol rather than a Chinese road. 1 shall revert to its further continuation 
presently. 

Generally the geography of Tsajdam is but little known. While the south¬ 
eastern pari of this elliptical bastn has been visited by several travellers, such as 
Trschevalskij, Kosloff, Carey. Rock hi 11 and myself, its north-western part has remained 
quite unknown, and is so still, with the exception of the part that I have just de- 
scrilied, With regard to the central parts, only one expedition so far as l know, 
namely that of Carey and Daigle ish. lias ever penetrated across Tsajdam. Thai 
expedition started from Hadschar on die Batughantu-gol and travelled north-east 
to the region of Machaj, which was reached after an ciglu days’ march. The lo¬ 
cality in which the Batughantu-gol dies away in the central part of the basin is 
marked on the map, > Bed of caked salt*, and north-east of it is a strip of »sand 
hills*, a couple of days across; to die south-west of J ladschar-tsacha then? are also 
>sand mounds*. Thus in this part of the interior of Tsajdam there exists a belt of 


* In Zeihchrift tier Gmllahaft fitr Erdkundt zu Htrlin, vul. XXVI. PI 6. 
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Actual drift-sand desert. The country between Carey’s route and the route which 1 
followed is unknown; it ts an immense region, fully one-hall of the area of all Isaj- 
danv We may assume that this region consists of deserts of schor, drift-sand, and 
salt in alternate zones, and that it would lie dangerous to cross it without carrying 
water. 



Fig, 541, A SHORT HA 1 .Tr 


The more noteworthy features of a panorama u r hich I sketched from Camp 
CVU, are as follows — from N, 8o° E. to S. 53* !£, stretches an open, flat 
country* between the extreme outliers of the two mountain systems, the Astin-lagh 
and the Akato-tagh. In the latter direction the Akato-tagh is extremely lour, 
appearing only as a barely noticeable elevation, which died away in ethereal 
shades. To the N. 54 F. appeared the entrance to a latitudinal valley running in 
between two of the parallel chains of the Astin-tagh, and it was in that direction 
we marched the whole of the following day. To the S. 1 S a M. we perceived a minor 
swelling of the Akato-tagh. melting away in the haze of the far off distance. From 
that point and farther west the Akato is like a continuous ridge, with noticeable swel¬ 
lings in the S, 25 0 \V. and S. 4 c/ W. In the S. 71 VV. rose the culminating point 
of that part of the Akato-tagh which was then nearest to us. In the S. 84 \V. we 
perceived the same part of the range which we bad observed from julghtm-dung lying 
N. 22 0 W. Yet another ridge of the Akato-tagh was visible to the N. 85' W, All 
these contiguous crests of the Akato-tagh system appeared, from the point whence 
we ol>served them, to run very decidedly from the north-west to the south-east, as 
wq indeed found to be the case with the main range ami the minor range lying to 
the north-east of it. All the mountains that may be regarded as belonging to the 
Akato system terminate in the N. 78° W„ and north of the most northerly offshoot 
there is an open latitudinal valley connected w ith the kakir of Usun-schor. 
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December 241b. The depression in which we (onnd the spring, the ice-sheets, 
and the vegetation is flat and open, and Ijordered on die north-west, north, and 
south-east by elay terraces; where ice and vegetation (‘ail, its bottom consists of the 
usual schor, dry and hard. We travelled along it towards die east, the vegetation 
thinning and decreasing as we advanced. The clay terraces on both sides of the 
depression were here frequently broken, so that they resembled walls, domes, and 
long rows of benches (fig. 242). When the depression narrows anti finally ceases, it is 
succeeded by the rough tiring schur, which appeared to siretch southwards for as far 
as we were able to see, at am rate this was so immediately south of our route, 
anti it was dotted over with isolated day hills like jardangs, Ijlil of insignificant di¬ 
mensions. liy inclining towards the north-east we at length succeeded in getting 
out of that formation, and entered upon hard saj strewn with gray el- ITiis ascended 
slowly towards a swelling of the surface, which swept up at its eastern end into a 
ridge of crescentic shape, with its concave side looking south. From the top ot 
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this swelling we perceived to the north yet another depression, tmteh deeper and 
more energetically hollowed out than the former one, at any rate it was relative!)' 
deeper (ftg. 243). Perhaps these two depressions are connected together, although from 
our line of march we saw no point of contact; if there is any such it must lie to the 
west, where the saj swelling comes to an end. This second depression is that of 
a very broad river-bed or basin, which widens out yet more towards the east. Here 
again we found any quantity of kamisch, but no tamarisks. A couple of ice-sheets 
pointed to the existence of a spring. IVe went down a steep brae Into the bottom 
of the depression; this, which was flat and level, we crossed over diagonally. Here 
there were astounding quantities of wild camel droppings; that region must be the 
wild camels’ til Dorado. Ui*on reaching the end of the kamisch we climbed up the 
northern escarpment of the depression and found it far lower and less accentuated 
than the southern scarp. The depression however continued, though without either 
springs or vegetation, towards the cast-north-east; that is to say, the escaqi merit 
which is situated at the northern foot of the little detached mountain seemed to run 
in a wavy line towards the east-north-east; but the opposite or northern escaq>ment, 
which subsequently accompanied us immediately on die right, runs towards the north¬ 
east. The Ixrttum of the depression is as level as a table-top and consists of 
dark brown schor, from which detached hills rise at intervals. The northern escarp¬ 
ment is pierced at frequent intervals by watercourses, which issue out of the southern 
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transverse glens of the Astm-tagh. These channels are generally pretty broad, though 
seldom more than a foot deep; their margins however are distinctly defined. All 
of them run towards the south-east or south-south-east and terminate in the large 
depression already described, which indeed presents an extraordinary resemblance to 
a desiccated lake. It is also probable that, if the downfall should happen to Ihj 
especially plentiful in the As tin-tag It, a temporary lake does actually gather there. At 
all events this depression forms a characteristic feature at the southern foot of the 
Astin-tagh, constituting a self-contained drainage-basin independent of the great de¬ 
pression of Tsajdam to the south-east, though probably this depression itself is di¬ 
vided into a number of similar separate and independent basins, ldie deepest [joints 
in our depression were those in which the springs gush out, at Camp CVil anti on 



the north side of the little detached mountain. The morphological relations are'here 
more complicated than they are in the Tschimen valley. We have seen that Sell or 
kill, Kida-kol. and Usun-schor form three self-contained basins. On the east of the 
last-named we found also that all the eroded watercourses am down towards the 
east. Between them and the L'sun-schor there is therefore a swelling of the ground 
imperceptible to the eye. The watercourses running east gather into a main chan¬ 
nel; but with regard to this last we were unable to make out whether it possesses 
its own self-contained drainage-basin or whether it does not jjossibly form the upper 
course of one of the many channels which we crossed over betw een Camp CV and Camp 
CVL All those channels gather into a main watercourse at the northern foot of 
die Akato-tagh, and appear to possess their own terminal lake, almost always 
dry. Between this system and the depression in which we formed Camp CVH there 
exists an elevation of the surface, however slight. What the great depression is 
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like to the east [ am unable to say, because we now matched away from it, its 
sharp-cut boundary in those quartet* where we did become acquainted with it rentiers 
it conceivable, that in the east also it is equally fenced in by escarpments and does 
not possess any outlet towards Tsajdam, The escarpment which borders it on the 
soutli becomes lost to sight far away in the east; while that which border* it on 
the north grows both lower and less distinct, for it is in part masked by the long 
gravelly scree that slopes away down from the central parts of the depression, 
without any intervening step or terrace. 



Fig, 145, THE SAME. 


We slowly approached the foot of the mountains, the watercourses from which 
were now all directed towards the south, so that they converge upon the central 
parts of the depression. From that side die Astin-tagh presents the appearance of 
a rather low, desolate, rugged range, pierced at intervals by transverse glens. 1 
entered the compass-hearings of its successive peaks on my map. 

Meanwhile the surface ascended slowly in the direction in which we were tra¬ 
velling, that is towards the north-east, and at length we reached Lhe end of the 
latitudinal valley of the Astin-tagh system, after it had been all day in sight. Camp 
CVI 11 (alt- 2860 m.) was pitched in the end of the valley, on hard, gravelly saj, 
in a region totally destitute of both animal and vegetable life. Both north and 
south of the camp we had a small detached bluff of the southernmost chain of the 
Astin-tagh. On the slope of the northern chain, which was quite insignificant, we per¬ 
ceived the remains of a stone wall, probably that of some old karaui. ur -watch- 
house-, on the former road. The condition of the reins showed that they had been 
deserted a very long time. The bluff on the south of the camp was rather larger, 
and deft in two by a transverse glen. 
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All day* we had followed die ancient road, and il was for lire most part easy 
to trace because of the numerous cairns of stones, often pretty big, built prefer¬ 
ably on the high terraces and hills. Sometimes we counted as many as 18 sc|NtraU: 
tracks running side by side, showing that large caravans with a broad front had 
list'd to march that way. The very fact of the road being so broad seems to in¬ 
dicate that it was used by large herds of cattle, for those animals arr' wont to travel 
in dease masses. In this region too the road appeared to have been mure diligently 
used than where we first Came into contact with it. Probably it has split into one 
or more branches. One of my men. Tokta Alum from Ahdal. who had several 
times travelled to Anambahirn-goi. had almost always made use of a pass in the? 
Astin-tagh called Kara-davan; this must be situated somewhere to the north or north¬ 
west of Camp CVIIJ. In the neighbourhood of that pass there are. he said, good 
grad n"-grounds, numerous signs going to show that there the Mongols used for¬ 
merly to pasture their flocks. There is also a story, though it sounds not very 
probable, that, in the time of Jakob lick, Mongol shepherds from Slirtang ami the 
Anambar district, whilst feeding their tltmks at Kara-davun, were fallen upon and 
slain by hunters from Tschertschen, who seized their properly, though it was again 
taken from them by Nias Hakim Bek of Cholan. This is however stated as the 
reason why the Mongols ceased to visit tile region of Kara-davan. namely their fear 
of the Mussulmans. My informant even went so tar as to say that the attack was 
made 36 years ago, or in 1874, If this story is true, the old road will have di¬ 
vided at the spring of Camp CY 1 I, one branch proceeding thence north of ihe 
Abate-tagh to L'aud-schor and another cast of the Akato-tagh to tin- Ghas-kBl and 
Tschimcn- Another branch must have struck off at one of these two springs to 
make for Kara-davanf though it is not easy to form any definite opinion with re- 
gard to this. I his old road may* of course have been in use for centuries; the se¬ 
veral tracks or deep hollows seem to point to a very considerable amount of traffic, 
and hollows such as these are would be preserved For a very long time in a connin' 
that is so poor in rainfall as this is. On the other hand the wind continues its 
planing and transporting activity year after year; which tvould seem to lend stipjjort 
to the view, that this route was in use for a jieriod of not more than twenty or 
thirty years. It may of course be a pure accident, drat the wall of the watch- 
house is in such a ruinous condition and wears such a look of antiquity. Never¬ 
theless it is strange that the Mongols have not resumed their nomadic migrations 
to Kara da\an and isihimcn, now that the Chinese have again taken possession of 
East Turkestan, for under the sgis of the Celestial Empire they might reasonably 
fed themselves secure. For my own part it seems to me more probable that this 
means of communication was principally used during the time that the Mongols were 
settled beside the Karn-koschun and maintained touch with their race kindred farther 
to Lite east. And if we go a long way back in time, as far as the period when 
the old Lop-nor was in existence, this route by way of the mountains and the 
springs must have possessed a certain degree of importance, and travelling here stage 
by stage, from spring to spring, must have been preferable to journeying through 
tin: perfectly waterless desert regions, as they then were, to the north of the 
Astm-tagb* 
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December 25th. The minor watercourses which we crossed over to the east 
of our camp run out of the Astitt-tagh towards the south, breaking by a small trans¬ 
verse glen through the westernmost part of the southern parallel chain. This chain 
is in the quarter mentioned rather ragged, consisting of several small detached por¬ 
tions. After surmounting a low threshold or saddle in the latitudinal valley (alt. 
2918 m,), we perceived to the south a more energetically excavated transverse glen, 
by which the main drainage channel of the western part of the valley issues, through 
tliis gap or gate wav we obtained rmr last glimpse ot the plains ul I snjdnm. After 
that the southern chain of the Astin-tagh forms a connected and continuous crest. 
Prom it and from the chain on tile north ol this latitudinal v alley countless tin\ 
brooks flow down into the main watercourse up which we were then travelling. 
This channel, which is of considerable size, is bordered b\ rounded marginal terraces 


two meters high. 

Still following the ancient road, we crossed diagonally over the latitudinal 
valley and so approached the northern chain of the Asdn-tngh. after we had adopted 
a more northerly and finally a north-north-westerly course, crossing on the way over 
a secondary threshold between two minor free-standing sections of the mountains. 
And we crossed over yet another similar threshold amongst these scattered groups 
of heights. Prom these the eroded watercourses gather from different directions into 
the main channel of the latitudinal valley. The upper part of this last originates 
at a minor swelling in the valley itself. The offshoots of the chain closed in more 
and more. Then, turning our hacks upon the latitudinal valley, we began to ascend 
a transverse glen leading up to a pass at the summit of the northern chain. The 
pass proved easy of access and had an altitude of 3247 m. The only part that 
was at all steep was the tipper part of the northern declivity. The descending glen 
runs at first to the north-west, then towards the north-east, and soon issues into a 
fresh latitudinal valley. To the N. 60 E. we saw distinctly yet two other parallel 
chains belonging to the system of the Aslin-lagh. Hence this system, which we 
previously found to embrace two parallel chains — I call them the Upper and the 
Lower Astm-lagh — consist here, where they form the north-easi border of the 
basin of Tsajdam. of not less than four chains, all parallel to each other and run¬ 
ning from south-west to north-east. The two middle chains, which are the largest, 
answer without doubt to the Upper and Lower Astitt-tagh, white the chain that 
comes farthest south may be regarded as a shorter subsidiary range, and so too 
may the one farthest north. We shall lower down come across the prolongation of 
this Iasi. Tile latitudinal valley in which we were marching towards the N, 62 E. 
is thus the orographies) continuation of the latitudinal valley that we traversed dia- 
gonallv between Basch-kurghatt and Basch-jol. Both the Upper and the Lower 
Astin-tagh, between which we at this time were, give the impression of being rela¬ 
tively low chains, an effect attributable in no slight degree to the considerable alti¬ 
tude or the latitudinal valley itself. This valley is several kilometers broad, and at 
the points where we first struck it, Its bottom was composed of large expanses of 
barren reddish clay, an indication that h was a small self-contained drainage basin, 
in which the rain-torrents off the adjacent mountains are wont to gather. On the 
right we had a distinctly outlined escarpment, gapped by a number of eroded water- 
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courses. Across the middle of the valley runs a licit of rudimentary dimes. We 
pitched Camp CtX beside some small detached day hills. All day the country that we 
marched through was absolutely sterile, a perfect desert region. The tracks <■( the 
wild camel were few and far between, counting old as well as recent- The 
altitude here was 3104 m. 

We observed hard rock in two or three places, but it was weathered to such 
a degree as to be unrecognisable. At Camp CVI 1 I its dip was S5 towards the 
N. 35 0 W. and at the third secondary pass 30° N. The only rock which we found 
capable of resistance was an excessively hard greenstone, dipping 64° towards tin: 

S. 20° W. 

The wind blew very violently all day from the north-east. Possibly the same 
wind relations obtain here as those that are characteristic of the ! >e>ert of Lop. 
During the next succeeding days too it blew' from the north-east, often with annihi¬ 
lating violence. In the eastern Kuril k-tagh t noted north-east storms as occurring 
in die middle of February, Here in the Astin-tagh they seemed to begin as early 
as the New Year. The direction of the latitudinal valley is thus especially suitable 
for this wind, and we found it in a high degree wearying and enervating. 

The gale continued until midnight and then abated; but early on the morning 
of the 26th December a violent tempest sprang up from the north, though it quickly 
veered round to the east. Quite unexpectedly it brought with it some snow, as line 
as flour and yet so thin that it was invisible on the ground except under the lee¬ 
ward shelter of the watercourses ami ravines. On the mountains however it fell 
more copiously, ami here anil there the slopes gleamed out white from under die 
masses of cloud by which the crests were all day hid. 

There exists a great difference between these mountain crests ami those which 
we subsequently became acquainted with on the high plateau of Tibet. Here in the 
Astm-tagh the mountains, like those in the Kuruk-tagh, are indeed severely weathered, 
but they always consist, from base lo summit, of hard rock, bare and barren, most 
frequently piled up in eccentric nigged masses, denticulated, pinnacled crests and 
peaks. On the Tibetan plateau on the other hand most of the ranges are distin¬ 
guished for their rounded outlines and soft consistency, and their striking poverty 
in hard rock, which in the best cases only crops out near the summits. Here too 
disintegration has been to a remarkable extent operative. This gives rise to the 
great morphological difference, that in the former region, the Astm-tagh and the 
Kuruk-tagh, the products of disintegration are almost always carried away by the 
wind and so disappear; no matter how powerful or how active the disintegration 
may be, none of the loosened material ever succeeds either m gathering amongst 
the mountains or in accumulating at their foot. The climate is so arid, and 
precipitation so extremely rare, that the fine powdery material falls a helpless prey 
to the winds. On the other hand the precipitation on the Tibetan plateau is so 
copious and so uniformly distributed, that it is able to keep the loosened material 
in situ and causes it to heap itself up in rounded masses on the flanks of the 
mountains that art its primitive source of origin, these projecting in great part 
like skeletons from the midst of their own ruins. The violent wind which also pre¬ 
vails there is unable to effect anything against the binding power of tin; moisture. 
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Add to this the routs of the grass, which in some quarters likewise serve to re¬ 
tain the disintegrated material; whereas the arid mountains are destitute of this 
means of assistance. Of course there exist intermediate forms between these two 
extremes, which cannot very well cscaj>e the observation of one travelling; across 
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isorthern Tibet from north to south. Indeed similar transitional forms may be ob¬ 
served in one and the same range, e. g. in the Asdn-tagh itself, for in its more 
westerly parts we have found that there exist vegetation, and even water, as for 
example at Tatlik-bulak and Match-jot, but here the range is both higher and more 
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massive. And as we now proceed farther east we shall find a similar change for 
the better taking place. 

December 26th. This and the next following stages were remarkable for 
their monotony, for we now directed utir march towards die east-north-east between 




Fig, J47, SOME VIEWS FROM THE OPES A5TINTAOM VALLEY, 


the two main chains of the Astiii-tagh, and the changes which the landscape under¬ 
went in the great latitudinal valley were inconsiderable. The characteristic feature 
of this valley is drat it does not jmssess any decided fall in either the one direc¬ 
tion or the other, but is cut up into a series of self-contained basins, each serving 
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as the gathering-ground of the brooks that run down off the adjacent mountains. 

(hits id i? "he lower end of each larger transverse glen there is a scree ol sedimen¬ 
tary matter. These are however very fiat, and their lower edges generally reach 
all the way down to the central part of the basin, which b occupied by an expanse 
of yellow clay, perfectly fiat and fairly hard, as well as dry and barren, often 
cracked into polygonal masses and drawn out in the direction ot the long a\i* o 
the valley* During the course of lilts day’s march we crossed over seven of these 
minor basins, three of them being large, the others very small, and decreasing in 
area from west to east. They made an excellent road for marching on, wing as 
level and as easy as the asphalt-paved streets of the capitals of burope. Across 
these level expanses it is plain that the old road also led, although m this parti- 
^rrJrtn al! traces nf it are of course obliterated; but a cairn ot stones crowns 

basins. 
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lint though the great morphological features of this latitudinal valley forcibly 
recall the latitudinal valleys of Tibet, the climatic differences give rise to dilfcrences 
between the basins corresponding to differences between the mountain-ranges them¬ 
selves. Tor while the self-contained basins of Tibet generally possess a salt lake 
in the middle, into which brooks and streams ot greater or less magnitude gather, 
often from very considerable distances, these self-contained basins ol the Astin-tagh 
are very small in area, and it is extremely seldom that their central parts receive 
a „v water at all only in fact after copious rain. These .terminal lakes., or more 
accurately sedimentary plains, are therefore almost always dry. or are covered by 
* ^rv thin sheet of water, perhaps for only one or it may be two days in 
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The accompanying illustration (fig. 349) will sene to give an idea of the central 
part of one of these basins, in which gravelly screes are protruded from the trnnsv vest, 
glens on both the east side and the west. Rut, as in most of the other basins 
crossed over during the course o 1 the day s march, it is situated 11 rarer to tin 
northern than to the southern range. The screes, which generally get the linns 
sivare of the scanty supply of moisture, bear a sprinkling of teres ken plants, and 
these increased in quantity the farther we advanced towards the east- I he thrtrsh 
olds which separate the several smaller basins are of the very- slightest relative 
altitude. 



Kig, VERTICAL SELT! UN Or VAU-EY WITH SEDIMENTARY T1-A1N IS THE MIDDLE. 

The mountain-ranges which fence in the great valley are fairly equivalent in 
point or magnitude and regularity: but while the northern chain is more bulky, and 
rounded like a loaf, tapering peaks of no great height rise above the general level 
of the southern chain. The most conspicuous of these is the peak /’; it was in 
sight all day. At length a change took place, at least for a time, in the configura¬ 
tion of the bottom of the valley; for it showed for some distance a distinct rise 
towards the north-east, anti we approached a larger threshold, the altitude of which 
was ',223 m., while on the other side of it the surface fell away again for as far 
as we were able to see- And yet even this threshold, which lies amongst low hills 
and broken ground, is so broad and flat, that it is almost impossible to make 
out where the actual dividing-line is situated. At first too the descent from the 
pass is nut obvious, but gradually it becomes so, as one crosses over the succes¬ 
sive watercourses running out north-eastwards from the southern chain. These reach 
in some cases a depth of 2 m., and join a main stream situated quite dost: to the 
foot of the northern range. 

During the second half of tire day's march the (principal valley grew some¬ 
what irregular. At this part the northern chain seemed to consist of two ranges: 
the one next us on our left combed of little more than hills, ami behind it the 
chain proper. In the southern chain there appeared to be a decided breach, namely 
a large transverse glen with a stream running towards the south, that is towards 
Tsajdam. The main channel of the latitudinal valley still appeart*! to continue on 
towards the east-north-east. 

Camp CX (alt. 5092 m.) was made a short distance north-east of the pass, 
in a gravelly locality abounding in tereskeri plants and with several expanses of flat 
sediment; but water was wanting. Of wild animals we saw only a solitary raven, 
besides the track of an antelope and of a wild camel. 

According to my topographical measurements, the Tasch-kdl ought to have 
been a good day's journey to the north-west, and as according to the statements 
of my men the pass of l\ara-davan — which is situated in a range running from 
west-south-west to east-north-cast — lies about 10 km. to the east-north-vast of die 




THE WILD CAMEL — OVER THE AST1N-TAGI1, 


3'3 


Tasch-k&l, it follows that this pass ought to be somewhere to the nort h -north-west. 
The region which we had now reached was quite unknown to my men, for when 
travelling to Anambar themselves, they arc wont to follow a mo tin tain-track farther 
to the north, a track that we were soon to strike into. 

On the morning of the 4.7th December it was snow ing, and the ground was 
covered with a thin sheet, inspiring in us the hope that we should be able to water 
our horses, for it was forty-eight hours since they had tasted a drop. But even 
before noon the snow had all melted, with the exception of smalt strips remaining 
in crevices and ravines facing the north. If we may judge from the slight and in¬ 
frequent falls of snow which we observed that winter in the Astin-tagh, it is probable 
that the winter precipitation is too small to allow of the snow accumulating in 
sufficient quantity to give rise to torrents of any magnitude in the spring. The snow 
did not remain a single day, anti even though it doits chance on any occasion 
to fall in greater abundance, it is fair to assume that tt disappears without giving 
rise to running streams. In other words such watercourses as do exist owe their 
origin exclusively to chance rains, which, to judge by the relations of the southern 
part of the country of Lop, will fall principally in the spring and early summer. 

This day too we followed the ancient road, though its landmarks were now 
growing fewer. Both road and heaps of stones kept to the more elevated parts, 
where they are safe from the mountain torrents: hence there were no signs of the 
former across the detritus screes. 'Hie northern chain of the Astin-tagh, to which 
we were now quite close, had decreased sensibly in altitude, but the southern 
chain still maintained a noteworthy elevation, with steep, wild, deeply incised trans¬ 
verse glens, directed towards the north, and generally fenced in by dark precipitous 
walls of rock. A little way below Camp CK the main watercourse of the valley 
broke up into a countless number of shallow, undecided branches, which we suc¬ 
cessively crossed over as we approached the mountains on the north side of the 
valley. 

But now a change took place in the extraordinarily regular features of the 
landscape. For two days we: had marched almost in a straight line towards the 
east-north-east between the same two parallel ranges. Now however there appeared 
in the middle of the latitudinal valley a conspicuous butte, which, though not very 
high, was of considerable area, having at its northern foot, immediately on the right 
of our line of march, a yellowish-red expanse of clay, the gathering-ground of the 
main stream of the valley and of all the torrents that issue out of the transverse 
glens of the entire region. But from our route we were unable to see sufficient 
of the country to obtain a perfectly clear conception of its relief. The most im¬ 
portant feature in the morphology of the region is however a conspicuous gap in 
the south-east, that is to say a transverse glen, piercing the southern chain, anil 
containing a dearly marked, sharp-cut watercourse. And yet it is unlikely that the 
day expanse just alluded to really does constitute a self-contained basin: it is more 
probable that it is only a flat expansion of the main stream of the valley, and that 
to the east of the butte it finds an outlet through the gap 1 have mentioned; this 
does indeed receive another main stream coming from the east-north-east, from 
between two of the parallel ranges of the Astin-tagh. Hence from this point the 
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chain which we had hitherto had on our right became double, in die same way as 
the chain on the north. In other words the Astin-tagh system is by no means ol 
so simple a character as it is represented on the map of the Russian i *encral Staff, 
which shows only a single range, crowned at intervals with immense accumulations 
of perpetual snow, though of this I unfortunately failed to come across the smallest 
trace ' Meanwhile our old friend, the chain on the right, continued in a straight 
line towards the east-north-east, the only breach in it being the gap which 1 have men¬ 
tioned: but on the east of that gap it towered up in imposing masses, loftier than 
anv other part of the system in that region. The second and smaller parallel chain 
may be regarded as dividing our latitudinal valley lengthwise, in that it begins at 
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the butte and forms its east-north-eastern continuation. The little pass which we 
were now making for is situated between the western extremity of this chain and 
the chain which borders the latitudinal valley on the north. Towards it runs the 
ancient road, bearing north-north-east from the clay expanse. The country we had 
to traverse on the way was both hilly and very broken, bdng furrowed by count¬ 
less ravines, and here we did at length find snow, heaped up in drifts by the wind. 

I lure too there was an abundance of teresken bushes. All the eroded watercourses 
which issue from this part of the northern chain of the Astin-tagh appear lo make 
for the great gap, through which we at length caught glimpses of the lowlands 
beyond, namely the widespread plains of Tsajdam. So far as we were able to 
make out, the stream through the gap inclined more and more to the south and 
South-south - w est. 

On the other side nf the little pass (alt. 297S m.) dvr surface slopes farther 
towards the north-east, and we soon found ourselves in a minor self-contained basin. 
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triangular in shape and more sharply defined than usual. In its- western part we 
formed Camp CXI at an altitude of 2910 m. In the course of the afternoon the 
snow came down faster and faster. Here we observed traces of kulans. both old 

and recent, though none of the wild cant el. 

December 29th. I will proceed to finish my detailed description before going 
on to give a general review- of the Astiu-tagh system as a whole. From Camp 
CXi 1 made a trip to the spring of Lap-chi-tsc hen, situated 6 km. to the north" 
north-east. First l bore to the north-north-west, making for quite an insignificant 
pass, or threshold (alt. 2015 m.) T that borders our self-contained basin on the north. 
Hie pass was indeed very little higher than our camp. It consisted of a low Hat 
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more pronounced and the descending glen gradually curves round towards the north- 
north- west, the north, and the north-north-east, without making any sharp boul*. 
While from the pass on its south side only one insignificant torrent of a temporary 
character nms down towards the middle of the self-contained basin, the northern 
gkn is traversed by a watercourse that deepens as it descends, picking up as it 
goes from both sides, but especially from the left or west, various side-glens, most 
of which start from the summit of that chain of the Astin-tagh in which the llat 
pass is situated. One of these side-glens is especially large, broad, and choked 
with gravel 1 this may be regarded as the principal glen of Lap-schi-techen. I lie 
side-glens that come in Trout the right are however quite insignificant. A short 
distance below the outlet of the large side-glen, we came across a sheet of ice, in 
the middle of the main glen, here about too m. broad. Opposite to it yet another 
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issues from the left; it originates in a more imposing jtart of the main range, 
visible to the N. So" W. lust before joining the main glen, this side-glen contracts 
10 a narrow passage, and about a dozen paces up it die spring gushes out in the 
very bottom of the glen itself, 't he water, which had a temperature of + *s’. was 
perfectly limpid, ami had a very slight saline flavour; the areometer gave a sp. gr. 
of |. W} i. At the point where it gushes out, the spring forms a m(mature basin, 
the water in which was not frozen, though it was frozen only a few incu rs ljtlow 
it, and finally in the middle of the main glen it formed a sheet of ice 30 m. broad 
and So in. long, ami about 5 cm- thick. Under it there was a layer of water. 
The ice had formed in successive layers one upon tile other, while between them 
were sometimes thin sheets of water; the reason these had not frozen was probably 
because they had absorbed the salts previously precipitated. The sheet of ice goes 
on growing bigger during die winter in the same manner as the sheets do at the 
springs of Altmisch-bulak, and probably survive lor a longer period in the spring 
than the latter do. Around this spring were growing bushes (bulgkun and hogh- 
ana), some grass, and a sprinkling of tertsken. The altitude was 2770 m. 
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Now small and insignificant though the two passes arc that lay south and 
north of Camp CXI, they are nevertheless possessed of great orographieal and 
hydrographical importance. 'Hie former directs the water to the basin of Tsajdam, 
the latter directs it towards the Desert of Gobi, while between the two stretches 
a flat self-contained basin. St seems probable that the crest with the northern pass 
corresponds to the Low er Asti rutagh at Tatlik-bulak and Uasch-kurghan. and that 
the range with the transverse glen answers to the Upper Astin-tagh at llasch-jol, 
although jt is doubtful whether they form the immediate continuations of the chains 
that we crossed over farther west. It is almost more probable that, owing to the 
great distance between Lap-schi-tsehen and Tatlik-bulak, there are one or more inter¬ 
ruptions in their continuity. One difference at the points named is that at Tatlik-bulak 
the Lower Astin-tagh is divided by a transverse glen, while the Upper Astin-tagh had 
to be crossed by a pass in the summit above Basch-jol. At lja[»-schi-tschen on the 
contrary it is the Upper chain that is pierced by a transverse glen, whereas the 
Lower chain Is not- 

At about 6 or 7 km. north-east of the spring we perceived a large mountain- 
mass; this belongs. I was told, lo a special range of foothills, which stretch thence 
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westwards. Between Lhem and the Lower Astfn-tagh intervenes a broad latitudinal 
valley or kakir. 'Huts in this locality there are four parallel chains of the Astin- 
ta .Tl,, unless indeed the chain which borders our self-contained basin on the south 
Is Hot rather a branch of the great southern range that is broken through, though 
ihis is l think scarcely likely. 

Prom the spring of Lap-schi-tschen our main valley stretches straight towards 
the N. 4S 3 Li,; at any rate the bends it makes round the projecting parts of the 
mountains are quite small- In the same direction we saw the chain of foothills al¬ 
ready alluded to. It appeared to bar the valley; but the latter really pierces it, 
while its watercourse continues towards the north, anil finally disappears in the sandy 
desert. On this side of the range of foothills, that is to say in the broad K.ikii 
valley, the transverse glen of the Lap-schi-tachen is said to unite with another glen 
coming from the spring of Ku-sdtui-cha, and it was in the end of this latter that 
we formed Camp CXU- How far the conjoint watercourse, formed by the con¬ 
fluence of these two glens, is able to penetrate towards the north my men did not 
know; but to judge by the relations that exist at Anambar, it cannot be very' far. 
The men were however of opinion, that it was a good day's journey to the beginning 
of the drift-sand desert, and they knew for certain, tliat in the sandy desert there 
actually is a parhiha-ht^h, or small detached mountain, or butte. I doubt this state¬ 
ment however, and consider it more likely that there too. as farther east (see vol. 
11 p. 471 If), there is an expanse oi steppe at the northern foot of the Astin-tagh, that 
this none of steppe is bordered on the north by stretches of low hills, forming the 
westward continuations of the mountains which we crossed over in the Desert of Gobi, 
and that the actual drift-sand desert only begins on the north side of these small 
desert mountains. Full certainty upon these points can only be gained after the Astin- 
tagh and the desert to the north of it have been further explored. Littledale's 
map contains too few details to be capable of throwing any light upon the matter. 

The spring of Toghrak-bulak is said to lie to the N. W. from Lap-schi- 
tschen; from tt it is reckoned a day’s journey to the spring of Ku-schui-cha, the 
greater part of the road traversing the broad Kakir valley. The only water ac¬ 
cessible Is however that ol the wells ol Ku-schui-cha, anti l.ap-schi-tschcn up in the 
mountains. I was told that there was formerly one spring in the Kakir valley, 
surrounded by kamisch and marked by a solitary 1 poplar; but this subsequently dried 

up completely. . 

Close beside the little pass and in the sides of the glen running north the 

rock consisted of a bard green schist, dose-grained and generally severely weathered; 
it dipped at first 26 towards the S. 25'' E., then 82 towards the S. 60 W.. and 
finally 89 s towards the S. 40 5 E, Near to the spring we had red granite, though 
it did. not extend very far, for the mountains which we saw at some distance to 
the north again exhibited a green tinge. 



CHAPTER XX. 


THE EASTERN ASTIN-TACH. 


Oil 30th December there was a very violent gale from the south-south- west, 
though the sky was [jerfectly clear. We still continued to travel towards the 
N. 60 E. t traversing the self-contained basin endwise, and having on our right, 
dose to the foot of the mountains, the lowest pan of the valley, generally indicated 
by a flat expanse of day. During the course of the day the mountains that shut 
in the valley on holh sides underwent a great change. The range which 1 have 
considered to be the eastward continuation of die Lower Astio-tagh swells out con¬ 
siderably to the north of the self-contained basin and sends down towards it several 
minor glens: farther east however it grows increasingly lower, anti it turned out to be 
pierced by transverse glens in no fewer than five separate places. From the bottom 



fig- *53- I* Till MltlM-t, rill I'lKKltl) KANCI.- 


of the basin tin- ground rises very slowly towards the pass on the east, an insigni¬ 
ficant saddle or swelling (alt., 2930 m.) in the latitudinal valley. After that we kept, 
on the whole at about the same level all the time, that is to say, each sepal ate 
drainage-area was parted from its neighbours on both east and west by a low 
threshold; and these naturally occur at the lowest levels. The range which we now 
had on our right began at tile small butte north-west of the transverse glen that 
runs down towards Tsajdam and after that borders our self-contained basin on the 
south. This range increases in altitude towards the east-north-east, anti very soon 
assumed t]ie character of the main range of the Astin-tagh system. From our route 
we were unable to form any' conception as to the nature of its connection with the 
range which we had previously had on our right hand; though it is probable that 
it dies away towards the east-north-east and is replaced by- the range that we then 
had on our right, but for a short distance, as [ have already said', they appeared 
to run parallel to one another, the great transverse glen that dips into the Tsajdam 
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basin being met by a latitudinal valley from the cast. The orogra pineal structure 
in this region is thus rather peculiar, for two parallel ranges, with a lofty latitudinal 
valley between them, take turns about in functioning as the range that is pierced. 
First, the range on the right is breached so as to admit of drainage taking place 
to Tsajdam, and shortly after that another breach is made in the left-hand range 
in order to allow the water access to die I h-sert of Gobi. Huts tl is first the left- 
hand range, and after that the right-hand range, which acts as the definitive water- 
divide. 

Of the five transverse gtens on 
the left the first is the most accentuated, 
being deeply trenched between bare 
black schists. It is stated to belong 
to the glen of Lap-schi-tsdten, that is 
to say it enters its lowest part from 
the right down near the Kakir valley: 
this last appears to narrow towards 
the cast and finally to come to an 
end. The other four transverse glens, 
on die other hand, have their Upper 
parts directed towards the N. 20° \Y„, 
and are said to belong to the glen or 
Ku-scluii-cha, entering it from the left. 

This latter glen is joined on the right 
by none but insignificant ?moribund 
sidc-glens, which issue out of the lower- 
lying mountain regions, whereas the 
side-glens that join it on the left originate under the main crest and water-divide 
of die Astin-tagh. In consequence of this the lowest part of the latitudinal valley 
runs along the southern foot of the range that is pierced through, and from it the 
country ascends rather energetically towards the northern foot of the main range. The 
two annexed illustrations (fig. 253 and 254) will make the situation dear. Seen from 
our latitudinal valley, which in this locality was quite narrow, not more than a couple 
of hundred meters across, though previously its breadth had been one to two kilo¬ 
meters — seen from our valley, the pierced range appeared to be infinitely small 
as compared with the main range, die vast rocky masses of which dominate the 
scene. The consummating crest of the former does not rise particularly far above 
the bottom of the latitudinal valley. On the other hand the chain of fcx»t-lulls which 
we had previously seen from the spring of 1 .ap-schi-tschm now showed itself at the 
opening of each transverse glen on the north; it turned out to be of considerable 
size, a wild craggy, denticulated, jagged crest, with bare precipitous Hanks, h makes 
an incomparably more imposing impression than the pierced chain, which notwith¬ 
standing forms a higher step in the swelling of the Asttn-tagh system. This system 
constitutes a dividing-wall between the I>esert of Gobi ami the basin of Tsajdam, 
lying at a considerably higher altitude. The peaks of even the lower range ap¬ 
peared to be a good deal higher than the not very conspicuous culminating emi- 



Ffg- 554. & VALLEY liftEAE. I N U THROUGH THE R.VSGt. 


330 


JOURNEY TO ANAMBAMJUf-ULA- 


nenctrs of the pierced range* Another difference exists in the fact that the range 
of foothills appeared to consist of naked rock, whereas the pierced range in built up 
of friable disintegration products, ami consequently its outlines are more rounded. 
The only spots in which solid rock is visible in the latter are in the di-ep-etu gorges 
of tire transverst: glens. All these ranges however still preserved the same direction 
as heretofore, namely towards the N. 6o° E, 

While the right-hand range continues, might) and imposing, with outstanding 
pyramidal peaks, deep gorges, and dark precipitous flanks, the left-hand range 
practically comes to an end, by breaking up into a multitude of detached lulls and 
f-caks, amongst which the higher-lying watercourses of the last nl the transverse 
glens makes its way. Mere there was a perceptible fall towards a large open area 
or expansion of our great latitudinal valley. 

A little farther on the spring of Ku-schui-cha (ah.. 2669 m.) gushes up be¬ 
tween a couple of minor bluffs, and was then encircled by extensive sheets of ice, re¬ 
sembling in the distance a small lake, surrounded by fairly luxuriant fields of kamiach. 
Properly speaking, there are several springs; the one farthest to the west had [x-r- 
fectly fresh water, while the others were rather salt. The large glen of Ku-schu- 
cha leads from the vicinity of the springs towards the north-west having on its right 
quite an imjiosiiig range; this may be regarded as the eastward continuation of the 
pierced range, which here describes an arc towards tin- north. Littledale's map of 
this region is on the whole inadequate: but according to it he appears to have pro¬ 
ceeded Irom the l>uforc-mentioned Kakir valley up through the glen of Ku-schui-cha 
tv, the spring of the same name: and from that point to Anamhaniin-gol (which Little- 
dale incorrectly calls Nan-ambal) his route coincides with mine. 

During the course of the day the vegetation in 
the latitudinal valley increased in luxuriance, until at 
length the teresken and other scrubby bushes grew ax 
close together as ever die) - possibly could. Here also 
Pig ^ rox“TSAc. there occuro d a steppe plant which the natives call 

= tea), because from it the Tungans arc wont to infuse 
a kind or tea. tagfHschttj, or *mmmtam-tea*. There was also excellent grass in 
places. 

Of faunal life wo saw five kutans and a solitary 1 male wild camel: and except 
these nothing but ravens, 

Just abovp the spring we came upon a couple of kaighaks, or »fox-traps* , 

set by the Tungans, ivho at times use this spring as a base for their hunting- 

excursions in the neighbourhood. The traps art- trenches or oblong stone cists, w ith 

a narrow- entrance, Inside is a piece of meat to serve for a bait, and when the 

fox creeps in after it, a large stone falls from a hole in die top and kills him. for 
the least touch of the meat moves a stick, which brings down the stone through 
the hole. These kasghaks are said to date from early in the seventies, when half 
Sa-lschoft was inhabited by Tungaas, who lived in part by hunting. They used to 
go up into the mountains and stay there for some time, shooting wild camels and 
catching foxes. Then, selling the skins in Sa-ischeo, they bought asses, which 
they afterwards sold at a good profit in Abdal. Perhaps these.- Tungans also made 
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use in these journeys of tilt: ancient road so often alluded to above. During 
this day's march it was again quite distinct, being always Indicated by means 
of calms of stones, one or two of which were of large size. In the vicinity of our 
Camp CXI die road appeared to divide, one branch running down to Lap-schi-tschen 
and tile Kakir valley, while the other continued along our latitudinal valley as far 
as Ku-schui-cha, and so on to Anambaruin-gti). 



Fig. ijfi, TIIR rOX-TRAP AT KU'SCllUl-ClIA. 


Near Camp CXI there occurred a species of hard black rock, finely crystalline 
breaking readily under the hammer, and dipping 56 ’ towards the N, 20° W. 
Similar dark-coloured schists appeared to continue all the way after that. At Kn- 
sdmi-cha was a smaller mountain-mass, composed of red granite. The plentiful gravel 
in tin: latitudinal valley consisted of granite, quartzite, and schists, often in pretty 
big pieces. 

From sunset an exceptionally violent storm raged all night and all the next 
day, and made the already intense cold almost unbearable. 

On 3 tst December we continued our march down the latitudinal valley, tra¬ 
velling N. 77 0 E. 'Die ground was soft and comfortable to ride over, and was 
moreover perfectly level, except for a slight rise towards the east-north-east, where 
there was a little bare swelling at the northern foot of the mountains. 

We had an uninterrupted view down the glen of Ku-schui-cha: it appeared to 
run towards the N. (jo" \V„ and then lo skirt round the lower big range of foot¬ 
hills on the west. The strip of fcamiseh soon came to an end. and was succeeded by 
scrub and grass, growing in small tufts. There the valley widenes out again to 2 
or 3 km. The range on the right still continued to be massive and grand, with 
strongly accentuated relief forms, but without any specially outstanding peaks, its 

Htdin+ y*wrm gr iit C**tr*t Aria. ///, 41 








JOURNEY TO A N AMU A RU1X-UL A . 


523 

crest-line running pretty evenly. In places on the flanks were thin strips of snow. 
< >n the level ground the snow lay however in far less quantity than the day before, 
and til fact it soon ceased altogether. The left-hand, northerly range now bore a 
closer resemblance to a chain of low rounded hills, though nowhere did it exhibit any 
breach; the eastern limit of the transverse breaches is Ku-schui-cha. The surface of 
tlve latitudinal valley consisted of soft earth, with little or no gravel. At first there 
were no eroded watercourses in this valley, and it was only in the last portion of 
it that we passed a series of narrow anil fairly deep ravines. These gather into a 
main channel, which clings close to the foot of the southern range and has a west- 
smith-west direction: nevertheless it soon disappears in tin: ground. 



Fig, J57- THF. same. 


On the southern side of the northern range, which lure again is somewhat 
more massive, there occurs a transverse glen known as Ja-ma-tschaii. Through it 
runs a deeply excavated drainage channel, and in its lied, a short distance aljove 
its mouth, the spring of ja-ma-tschan gushes out: it was then completely frozen over, 
but is said to be nevertheless salt. All the same the sheets of ice were much trampled 
bj kulans, ark ha r is, and wild yaks. And curiously enough we saw some of the last- 
named on tlte northern slopes of the range, although I scarcely expected that these 
animals would have ventured to visit such a comparatively remote mountainous re¬ 
gion. Still they Would be less disturbed there in tin? winter than in the summer. 

At the spring (alt, 3054 m) the rock was the same dark schist as that which 
I have last described, and its dip was 78* towards the N. j 2 \\ . 

Immediately east of the spring of Ku-schuhdta is a lofty stone pyramid, with 
a slab 1 >eanng an inscription in Chinese script, though whether its object » to 
proclaim, that the country there belongs to China or to celebrate some wretched 
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victor)- over a handful qf hunted Tungans, [ am unable to say. Hero however it 
may be as well to place on record the incident alluded to. which took place in this 
valley. In the year 1896 the Tungans of the 5 i-rung region revolted against the 
Chinese, but were defeated, and targe numbers of them were: massacred. A con¬ 
siderable body however fled westwards, and of these people I saw the trail whilst 
journeying from Tsajdam by way of the Kbk&-nor to Si-ning. Upon approaching 
Ja-ma-tHchan they were met by a Chinese force sent from Sa-tscheo to intercept 
them. There was a fight, in the course of which several Tungans were killed, and 
others taken prisoners; they were too ill armed to have any chance of successfully 
resisting the Chinese. After the prisoners were seized, some 500 of the fugitives, 

- ■ ■ - - - , 
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abandoning their dead, continued their flight towards Ku schui-cha. Many of this 
body were women and children; they were accompanied by camels, horses, and 
mules, which they used partly as riding animals, partly as beasts of burden; but 
these they were obliged to slaughter as they proceeded, for they had no other 
food-supply. The Chinese authorities in Tseharklik, instigated by those of Sa-tscheo, 
sent scouts up into the Astin-tagh. namely a Chinaman, a Tungan, and three Mussul¬ 
mans — islam Alum, Erke Dschan, and an elder brodter of Nias Baki Bek of 
Kiun-tschapghan. These men were caught by tin: Tungans. Erke Dschan and the 
Chinaman were put to death at Ku-schui-eha, but the bones of the former were later 
on fetched down and buried at Kum-tschapghan. The Tungan was killed at Dscho- 
bulak and Islam Ahun at Kosch-bulak. Whilst this Tungan revolt was in progress 
the Chinese were fully prepared for further disturbances in East Turkestan. For 
instance a small garrison was stationed in the fort at jurt-tschapghan and another 
at Bascfa-kurghan. When the 500 fugitives at length reached the latter [>ost, they 
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were cartel for by a body of Chinese. who entered into friendly intercourse with 
them and induced them to lay aside their weapons, besides anting flour ami 

other provisions amongst the starving, hunted Tungana. 't hen they were guided to 
I scharklik and Alidal, and thence farther to the north, where, on the initiative: of 
the Chinese, they founded die colony of Kara-kum in the neighbourhood of Schi- 
ualgha: and at the same time colonists were also settled there from other quarters, 
hour of the chiefs or more distinguished men of the fugitives were carried to Uru Hi¬ 
tachi, to be tried, and were there beheaded- 



Fig. ?59. WASHIhC Iff CAMf AT KAN-AH|lAt. 


My reason for relating this trifling episode is that it is not likt !v to find its 
way into any other chronicle, and because it represents the last westward alter- 
swell* of the Tungan revolt. It likewise constitutes a strange isolated wave in the 
history’ of the VittkermindertingM of Central Asia, a nave that has passed without 
leaving any other traces behind it except tin: little village of Kara-kum. It thus forms 
intrinsically a remarkable, and at the same time an admirable, example of resigna¬ 
tion and tenacity of purpose — a body of several thousand people set off to travel 
to some unknown region, leave innumerable graves behind them Inside tin track, 
are stopped again by armed force, and then, when the last miserable remnant are- 
on the point of perishing of hunger, they find safety in a strange country! 
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January 1st 1901. The morning was perfectly clear, but early «n the after¬ 
noon die sky clouded, and later on the clouds condensed together. Then the storm 
burst, and the masses of air poured on through Lite valleys like veritable cascades. 

We still continued to travel towards, the east-north-east, and in that direction 
the surface now sensibly rose- The two ranges, which inclose the latitudinal valley 
still preserved the same characteristics as before, but the range on the right, i, e- 
the south, still remained incomparably the bigger. I lie ancient rout I likewise con¬ 
tinued, its course being indicated by numerous cairns of stones; but we perceived 
no signs of its having been used by recent travellers, I he snow again increased 
in quantity and the thin snow-drifts were generally mantled with a slight layer of 
drift-dust- Superficially the snow 1 was hard and tenacious, the crust being strong 
enough to bear us; indeed in some places it was converted into ice. for the greater 
part of the day we followed the principal watercourse or the latitudinal valley, which 
was now' bordered on the north by a more or less continuous escarpment. I he 
watercourse runs quite close to the base of the range on the south, so that live 
deepest part of the valley lies on that side, though previous to that it lay in the 
northern half, that is where the transverse glens cut their way through it. We marched 
in fact so close to the southern range that every now and again we had to skirt 
round its more protuberant bluffs and promontories. The nurthern range increases 
rather in height towards the east. At length the latitudinal valley grew narrower. 
Keeping on to the north-east and nor tit-north-east, we climbed up to its eastern pass, 
a low and easy saddle, situated close under the foot of the northern range. Just 
sooth of it there appeared to be a second similar pass, though lower; but it probably 
is on a less convenient and less suitable road to Anambaruin-gol. 

From this pass, which has an altitude of ^494 m. and is crowned by a pyra¬ 
mid of stones, we saw the Anembarula*, which [’rschevalskij discovered, though a 
more correct designation is Anambar- or Anambaruin-ula. 1 In the skit; next ijs it 
had some smaller "snowfields. Between us and it a dark streak betrayed the gorge 
of the Anambaruin-gol. This glen, by which we went down from the pass, is 
embraced between low hills, and possesses a much steeper declivity than the western 
acclivity up to the pass. It forms, at all events in part, the eastward prolongation 
of our old latitudinal valley. Its character was however now so far altered that a 
stretch of hills ran down its middle. It was by the glen on the north side of these 
hills that we made our way down to the Anambaruin-gol, and on the south side 
of the same hills there was evidently a similar glen, which, starting from the lower 
and more southerly pass at the east end of our old latitudinal valley, Joins the 
lower end of the new glen down which we were marching. The latter slowly widens 
out, the hills are gradually replaced by rounded mountains, and the bottom of die 
glen is stony, and the grazing good. In the end its watercourse becomes unusually 
deeply excavated; the northern terrace, on our left, is the most energetically mo- 
del led and is frequently divided into two or three steps: its bed was full of gravel. 
The Anambaruin-gol, down which a little rill of water was then trickling, though 
there were at the same time sheets of ice in its bed, also possesses a distinctly 
marked terrace on its left bank. On die right bank, where we pitched camp fait, 
2S7S m.}, there was a stone inclosure for sheep, as also a stone hut. But neither 
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appeared to have been used for a very long time: there was good grazing, but it 
was quite untouched. The balghun bushes were here very plentiful. This place, 
which the Mussulmans call Kan-ambal. a corruption of the Mongolian Anambar, is 
situated in a triangular expansion of tile glen, where side-glens meet it from several 
directions, and concentrating themselves into a single t runs vers- glen, force their 
way through the northern Astin-tagh, and finally lose themselves in the Desert of 
Gobi, in the way 1 have described in Chap. XXXII of voL II. 

The same dark schists prevailed to-day that 
we had yesterday, hast of the pass we again en¬ 
countered green granite; but amongst the grav'd 
were numerous pieces of gneiss. 

F| S’ s6 °’ Littledale’s map gives no clear conception of 

the orography of the region; indeed it is difficult to 
make out which route he followed from Anambaruin-gol. Probably he kept to 
the same gien that I did as far as inv camp, and then proceeded up another 
glen which we saw to the east-north-east, and which 1 visited subsequently. He 
too encamped beside the Anambaniin-gol, though not at Ja-ma-tschan. because of 
the existence of that well-hidden, well-screened spring his guide had no knowledge. 
Ho encamped at a point not very' far from the little pass; he calls die place Kong 
Lugu on liis map. though this name was not given to me. 

To judge from its deeply excavated transverse glen, which ran N, 63" \V 
(as seen from the camp), the Anambaruin-gol must sometimes swell to a considerable 
stream in summer and after rain. The water which vve then found in it issued from 
a perennial spring on the right bank, the water having a temperature of + 5 s at 
the point where it emerged to daylight. Close beside it there is a small pool, which 
no doubt remains unfrozen all winter, and it is only a little way below it that tlur 
ice-sheet begins. (if the two glens which we saw running towards the east-north- 
***** the more southerly one is deep, narrow, and modelled with energy, while the 
more northerly one is broader and shut in by lower, rounded mountains, I was 
now anxious 10 find a Mongol guide to conduct me to Anambantm-uh; but nnnt 
of my Mussulman attendants had ever been farther east than Kan-ambal, and con¬ 
sequently none of them was able to tell me which of the two glens alluded to would 
be likely to take us lo our goal, A couple of my scouts reported indeed that in 
the southern glen they had seen wild yaks, arkharis, and Mkmds (goats), a circum¬ 
stance f jointing to the probable absence of human beings in the neighbourhood: n< v,r- 
thdess this was the glen which i selected. But before proceeding to describe my 
journey all round Anambaruinula, I will add a few words about the gfeos that run 
down from the Astin-tagh into the Desert of Gobi, 

In Chapter XXXII of vol. II I have enumerated the points (glens anti springs) 
at which one of my men. Tokta Ahun, would halt whilst making the journey from 
Anambar tu Abdat, and also compared the names which he supplied to me with 
those which are entered on Litdedales map. The itinerary which I am now de¬ 
scribing ran south of Uttledaje’s. with the exception of the last two days’ marches, 
which coincide with his. Since my route thus lies a step higher than his in the 
Astin-tagh system, and is separated from it by a mountain-range, 1 had no oppor- 
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trinity to complete his map, which does not warrant any safe inferences with regard 
to the orographies! structure. For instance, from it one cannot make out how the 
chain, which 1 have called the Lower Astin-tagh, runs as compared with his route. 
Tile map does, it is true, convey the impression that the chain lies the whole of 
the way north of his itinerary, until at Ghuletschen-bulak it comes entirely to an end. 
The fact that his route goes over two passes makes It very doubtful whether lie 
ever did cross the range at alt. But, as I have said, the map is not sufficient to 
settle the point. 

And the same insufficiency attaches to the information which l received from 
my guides with regard to that lower route; yet the principal items of what they 
did tell me, such as they are, I will at any rati* communicate, for they do throw 
some light upon the geography of the region. My men also drew for me a couple 
of sketch-maps, although with regard to their topography they are extremely 
unreliable and not worth of being reproduced- The nomenclature is however always 
of interest, and the mutual situations of the places with regard to one another will 
probably be correct. 

The itinerary in question begins at Basch-kurglian and proceeds up the broad 
glen which we saw from dial [joint opening to the east, and which terminates at 
die transverse glen of Tatlik-bulak. After that it follows for some distance the 
valley between tin- two chains of the Astin-tagh. Two other glens atso converge 
upon the transverse glen of Tatlik-bulak, namely that of Kamisch-bulak and that of 
Tschokoluk-saj, both originating at Tschokoluk-tus, an open area in the Upper 
Astin-tagh. And through the same breach the glen of Seitiilanu-jan-bulaghi makes 
its way; this glen furrows die southern Hank of the Lower Astin-tagh. consequently 
the chain is not pierced here. To the same system belongs also a tns-jer (an open 
areal, that is to say a latitudinal valley, but situated farther east. Towards the 
eastern end of dlls last there is a small pass or water-divide; and from it the 
drainage flows away west to latlik-bulak and east to Satschkan-saj, tin- I a tier 
picking up from the right the glen of Kurban!-kosch-bulaghi, the name of which 
seems to suggest a perennial spring- lie net: die two last-mentioned glens would 
appear to cut their way through the Lower chain. 

Next comes the glen of Dscho-bulak, which according to the description would 
3t!cm to be rather complicated. It originates in the Upper Astin-tagh and pierces 
the lower range, describing a big loop, in that it flows first east, then north (in¬ 
cluding the breach itself), then north-west or west-north-west, and finally north or 
north-west, after which it dies away in the sandy desert, leaving a foothill range 011 
the right- During this course it picks up a whole series of side-glens. Dscho-bulak 
begins apparently at a threshold in the latitudinal valley between die Upper and the 
Lower Astin-tagh; from the same threshold starts its side-glen. Musluk-saj, which, run¬ 
ning north, breaks through the Lower Astin-tagh and joins the main valley soon after 
emerging from the mountains. Meanwhile the Musluk-saj itself picks up two smaller sub¬ 
sidiary glens from the west, namely the Kalama-sai, which starts in a part of the great 
latitudinal valley called Japkaklik -tus and pierces the Lower Astin-tagh. and the Atschik- 
bulak, which likewise is a transverse glen with a salt spring. The part of the 1 Jsclio- 
bulak which proceeds towards the east is situated m the great latitudinal valley, and is 
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joined from the left, dial is from die southern slope of the Lower Astin-tagh, by 
a small side-glen in which the spring of Dscho-bulak itself Is situated, Another 
spring on the southern flank of the Lower Astin-tagh is that of Ghuletschen; its 
watercourse runs west and enters that of Dscho-bulak, after which the united stream 
breaks through the range, though not before both have been joined by several 
watercourses coming down off the northern slope of the Upper Astin-tagh. After 
piercing the range, the main glen is joined from the right by a minor glen called 
Maja-lmlak. with a spring in its upper part: also by a second similar glen that is 
unnamed and possesses no spring, anti by a third called Tasch-koL in which a tiny 
lake is wont to remain after rain. On the left it is joined by several side-glens 
issuing out of the northern face of the Lower Astin-tagh, namely the Kutasljfc-saj, 
Hilrjtik-saj. lladschughii (or Iladschbgb) and Kttaj-kongan-saj, with finally the above- 
mentioned Musluk-saj. Here, as at Ku-schui-cha, it is characteristic, that not only 
the greater number of the side-glens, but also the largest, come from the south, 
from off the northern face of the Astin-tagh, whereas the side-glens that come from 
the right proceed out of a minor offshoot of that chain. The name Dscho ( ~ Lhasa) 
is also significant; possibly it serves to indicate that a road once led this way 
towards Lhasa. 

A stage farther east there appears to be a second minor glen called Dscho- 
bulak; this effects a junction with the gorge that leads down from the pass uf 
Kara-davan. picking up on the way two side-glens known as Tasch-ko), both from 
the left. The stream which courses down this gorge is said to be very deeply 
trenched at the spot where it is crossed by the lower road. The great pass of Kara- 
davan, which this same lower road likewise crosses over, appears to be situated in 
a branch of the Lower Astin-tagh. AH the same there exists not far away, though in 
the main crest, a smaller and easier pass, called Kara-davan-kvinSsL from the fact 
that it lies oj>en towards the sun. From these two passes a transverse glen, the 
Kara-clavaning-saj. goes off to the east: but it does not force its way through the 
Lower Astin-tagh, its springs lie on the north side of the chain, it is joined from 
the right by the side-glens of Polat-bulak-saj ami Hun-tschan-saj. In this region 
there actually appears to be a belt of sand spread out at the foot of the Lower 
Astin-tagh: Littledale's map seems indeed to hint at something of the kind, for the 
mountains on the right-hand side of the lowest part of 1 Jscho-bulak are labelled 
jMis sinking into Sandy Mills*. 

Proceeding farther east from Kara-davan we have the following side-glens, 
all situated in the northern face of the Lower Astin-tagh — Jangi-su, Kara-saj, 
Arkarlik-saj, Dole-bulak-saj, Kadschava-saj (which also bears the descriptive name 
of Kamiscb-bulak), Atschik-su, Toghrak-bulak, then two unnamed glens, anti finally 
Lap-sclii-tschen. All these glens are stated to terminate in the sand. The three 
following glens, situated between the two Kara-davan glens — Islam-tapghan-bulak. 
Kum-bulak, and Chodscha-schukur — possess the same rank as the sajs which 1 have 
just enumerated. The upper part of tin- last of the three is separated from the 
upper part of the eastern glen of Kara-tlavan by a difficult and inconvenient pass; 
Kum-bulak is situated, as the name implies, in a district with dunes of drill-sand; 
these are said to form a crescentic belt stretching between two offshoots of the 
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Lower Astin-tagh. Prom Tasch-kol, which we find on Littledale's map, it is reckoned 
a day s journey to Kum-bulak, and from Kum-butak it is barely half a day to 
Chodscha-schukur, and from there a good stiff day Vo Dolc-bulak, the road crossing 
on the way the lower parts of the sajs of Kara-davan, jangi-su, Kara-saj, anti 
Arkarlik-saj. All along this stretch there appears to be nothing but desert tow arils 
the north, with possibly a small mountain-ridge or so in the far distance, hrom 
Dole-bulak it is covin ted a day’s journey to Toghrak-bulak, and from there a long 
day to Lap-schi-tschen. This is evidently the same route that Liulcdaie followed. 
Lastly we have the system of Ku-schut-cha, which a long way to the west is joined 
by Lap-sehi-tschen and the live transverse glens, Of these five the one larthest 
west is reported to enter the Lap-schi-tschen, while the other four combine two and 
tw r o before issuing upon the main glen, By proceeding eastwards from a broad 
open glen that joins the glen of Ku-sehui-cha from the right, one may cross over 
a secondary spur, though by a very awkward pass, into the next north-going trans¬ 
verse glen in the northern flank of the Astin-tagh. This transverse glen was called 
by my men Kan-ischlaidghan-saj. because gold occurs there, and was former!}' ex¬ 
tracted by Tungans. The daseki or >head» of this glen lies directly over against 
the Stfsi/ii or upper [tart of ja-ma-tschan on the other Hank, thaL is to saj these 
two glens start on opposite sides of the main crest of the Astin-tagh. 

Unsatisfactory though this description of the natives is, it nevertheless enables 
us to infer, that the northern flank ol the Astin-tagh exhibits a lar greater energv 
and variety of development than, for instance, the Kuruk-tagh. the southern face of 
which likewise looks out over the same desert. OF the two routes — the lower, to 
the north, which Littledale selected, and the higher, to the south, which I mapped 
— the latter is beyond doubt the more convenient, because the ground is level, 
whereas the former pretty certainly crosses over a whole series of ravines and 
watercourses that issue out is I the transverse glens. 
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CHAPTER XXL 


SOUTH OF ANAMBARUIN-ULA - SARTANG. 


Of this present journey it only remains that l now describe the hurried recon¬ 
naissance which 1 made round the immense mass of the Anambaruinula. t call this 
journey oi set purpose a hurried reconnaissance, because want of time did not allow 
me to make anything more ol it. My object was to travel from Anambaruiiv 
go! or Kan-ambal directly north to the Kunik-tagh and the ruins of Lbu-lan, which 
I had discovered the year before, these being the real goal of the entire journey. 
The reason why 1 now sacrificed more than twenty days to an excursion tu Sartiing 
was that w r e wished if possible to buy camels, as well as provisions, from the 
Mongols, Hurried and incomplete though the excursion was, It nevertheless enabled 
me to secure a genera! view of the great mountain-knot. Unfortunately l was pre¬ 
vented by the season of the year from attempting minor excursions up to the higher 
parts of the mountain, so that the information which 1 am able to give with regard 
to its structure and relief is consequently very imperfect. 

On the 3rd of January we started, then, to ascend the thtflwtg of the Anam- 
baruin-goh The contribution made by the glen that we saw coming down from 
the east north-east (which we examined on our return) is but insignificant, anti then 
only after rain; at this time it was dry. At the point where the Anambnniin-gol 
debouches upon the great expansion of the valley of Kan-ambal, we perceived, on 
the right bank of the watercourse, some Mongolian stone walls of the same kind 
as the quadrilateral walls which we found again lower down beside a spring, that 
is to say, they were constructed of blocks of stone more or less rounded, and ce¬ 
mented together with day. The largest quadrilateral was protected on the side next 
the stream by a double wall, the original wall having apparently collapsed, and a 
new one, i T 1 m, high, had been built inside the old one. In the interior there 
were distinct traces of a yurt; and the object of the wall seems to have been to 
protect the tent against the wind. At the south-eastern corner or the enclosure was 
a round lower, though barely 2 m. m height; it was difficult to make out what 
puqmse it can have served. Thus, in this expansion of the valley, we have in three 
distinct places come upon traces of permanent dwellings, namely, this one which I have 
just described and which we subsequently learned bears the name of Sumc; secondly 
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that at Camp CXTV; anti thirdly that in the transverse glen of the Anambaruin-gol 
(.see vol. II p. 472). which would seem to have been occupied by Pungans or 
Chinese from Sa-tschuo. 



Soon after that the valley narrows, and is deeply trenched between the 
mountains, and at the same time the ascent is appreciable. The watercourse iisell 
has cut deep down into the gravd-and-sh ingle detritus, and lias in general vertical 
sides, consisting not infrequently of two or three steps or stages. U e crossed oi ur 
the watercourse in the very throat of the glen, and then kept along its left, or 
southern, escarpment. Its bed was choked with gravel, amongst which there were 
sheets of ice in two places, proclaiming the presence of springs. The mountains on 
the right of the glen, that is the range which we had on &u>' it ft and which nar¬ 
rowed to a point at the walls I have mentioned, have a very steep slope towards 
the south, and close in to their base creeps the watercourse. The southern range, 
on our right hand, which is here of course the main range of the Aslin-tagh. is 
wild and majestic, being gapped by a host of transverse glens, the upper parts of 
which are steep, narrow, and deep-cut, though their outlets are broader. From 
them small side-glens proceed to join the watercourse of the main valley. 

After that the valley assumes a peculiar form, a form however which would 
appear to be not unusual in the Astin-tagh, in that down its middle runs an elon- 
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gated, free-standing ridge ( tig, 261), with a bare precipitous dope towards the south. 
The main watercourse of the valley runs along the northern face of this ridge; hut in 
two places the latter is broken by side-glens coming out of the main range 10 the 
south. These transverse glens cut through diagonally, and join the main water¬ 
course at an acute angle. 



Fig. 163, oua CAMEO WAi.mse, amongst snow, 


After the median ridge comes to an end, the valley itself narrows. The 
northern range assumes more imposing dimensions, but still continues to consist of 
soft material and has rounded outlines. Sometimes we marched along the hud of the 
watercourse, sometimes on the scarped banks at the sides, though it was tiring work 
crossing over the innumerable rivulets and contributories, with their steep slopes and 
gravel-choked bottom. Higher up tile snow lay thicker, and at last was of great 
depth. In some places it formed an unbroken sheet, being hard and tough as 
parchment on the surface. In the sheltered hollows it was in especial heaped up 
in enormous masses, 't he vegetation in the valley was relatively abundant and the 
grass good; here and there, both in the main valley and in the moutlis of the side- 
glens, balghun bushes were growing. In a couple of places we perceived traces of 
tame carnets; the Sorting Mongols occasionally visit the Anambamin-gul. Yak- 
dung was common, evidently left by wild yaks. W ild-sheep and partridges were 
numerous. Camp CXV was pitched immediately west of the flat threshold in tile 
latitudinal valley, the inducement being both grazing and japkak scrub. The altitude 
was 3700 m. 

At Sume the range consisted of a hard, dark, fine-grained species of rock, 
dipping 78° towards the S. i8° E. The small free-standing ridge was built up of a 
similar rock, though lighter in colour and dipping towards the S. 55° E. The 
southern range was composed of green schist dipping 75 0 S. Generally speaking 
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live surface k plentifully strewn with gravel, stones* and disintegration products of 
all kinds. 

January 4th. The weather was now generally calm and bright, but the ther¬ 
mometer dropped as low as - ;>S. 5 ° C. The little threshold in the latitudinal valley 
was barely a score of meters higher than our camp. Its altitude was 3718 m.. and 
it made a flat and easy swelling. The head of the Anamfearuin-gol is here cleft 
in two by a flat ridge. The descent from the pass towards the north-east is on 
the contrary steep, going down by a narrow gorge destitute ol hart! rock- lo the 
east there appeared an expansion, and upon it several glens converged, anil then 
pierced the northern range in a single united glen, exactly in the same way as the 




but the breach it makes is more energetic and deeper, although grass indeed shows 
occasionally on its sides. We learned later that its name is Mo-baruin-gol, Just at 
the point where the various watercourses meet as 111 a funnel, before piercing the 
range at an altitude of 3585 m„ a spring gushes out. giving rise to a rivulet, though 
it was then for the most part covered up with ice and snow. Just above that there 
are in the gravelly bottom a couple of insular strips, on which grass and tcresken 
scrub were growing. Here we detected comparatively recent signs of both men and 
horses; no doubt they were a party of mounted Mongols. We passed the open 
expansion going east, and then on the left hand, that is to the north-east, a side- 
glen leading up to a pass, by which the range that is pierced by the Mo-haruin- 
gul can evidently be crossed over with ease, and so another latitudinal valley be 
reached over on the northern side of it, running parallel to that in which we were 
then travelling. The two valleys are thus separated by a relatively low crest, over 
the top of which we perceived a rather large range bordering the new latitudinal 
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valley on the north; this, no doubt starts in the greatest swelling of the Anamba- 
rum-u la. 

After that our latitudinal valley turns towards the east-south-east, and car¬ 
ries the largest drainage stream of the region, namely tbr Mo-baruin-gol proper. 
Ibis in the expansion of the valley is as much as soo m. broad, anti is in general 
bordered by low scarped terraces; indeed it is only at the bends, anti where the 
Southern tributary glens emerge, that these terraces attain any noteworthy develop¬ 
ment. They are frequently clothed with vegetation, and even in the watercourses 
that are choked with gravel small islands of vegetation show here and there. Higher 
up the valley the stream is narrower and its containing terraces higher. The southern 
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range terminates in a dark, sharp-cut crest, with occasional strips of snow, and is 
flanked bj a confused congeries of rounded ohshouts, ramilying arms, and hills, 
filling the space between itself and the thalmg. in and out amongst these wind 
the deeply trenched transverse glens; they are far more numerous than those of the 
northern range. The watercourses that issue out of them, liaving steeply scarped 
sides, forced us to keep almost all the time to the bottom of the main valley. On 
the west side of some of these ravines the snow lay as much as two foot deep. A 
little way up the valley a spring gushed out, and gave rise to a long strip of clear, 
pure blue ice. 

Alter threading some narrow passages in the valley, we found that it again 
widened out, and at the same time the eroded terraces came to an end; the northern 
range grew lower and lower, until it was like a chain of hills rather than a 
mountain-range. 1 he southern range too decreased in altitude; yet after all it was 
only apparently that it did so, for it was the difference in the'relative heights of 
the range and the bottom of the valley that decreased. Already it appeared likely 
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that we should be able to cross with ease over what hail lately appeared such a 
stupendous mountain-knot. The pass at the head of die valley was a flat, convenient 
At/, devoid of vegetation, like the upper part of the latitudinal valley. Its altitude is 
3888 m. I do not know Its name. The Sartang Mongols told me that one of the 
passes which we crossed over is known as Anambaruin-kotel; but this name lielungs 
probably to the threshold on which the Anambamin-go! originates. The more easterly 
pass which we have now reached is said to be called Anambaruin-eken-davan. On 
its summit stands a pyramid of stones, ail indication that a Mongol road runs that 
way. From beside it we commanded a magnificent view across a fresh large open 
valley expansion, a gathering area, which however, contrary to the two preceding valley 
expanses, opens out southwards to the basin of Tsajdam. To the north, on the other 
side of the range which on that side borders the valley of the Mo-baruin-gol, we 
observed another latitudinal valley, parallel to the last-named, anti identical with the 
one to which I have already alluded above. Even though I did not visit this new 
latitudinal valley, I nevertheless make bold to say, that it possesses a saddle divide 
which plays the same important orographical role as that on which we at that 
moment stood; namely it acts as a water-divide between the Desert of Gobi on the 
north and the basin of Tsajdam on the south. This supposition stands however in 
need of further confirmation. To the N. 8o <! K- there opened out yet another lati¬ 
tudinal valley*, apparently it formed the orographical continuation of the one l have 
just mentioned, for h is in that very quarter that Eld- latter debouches upon the valley 
expansion which we were looking down into. South of its termination or outlet rises an 
imposing mountain-mass, which, as seen from the pass, appeared to be almost free- 
standing. In the actual outlet of the valley there is a spring, with both open water 
and ice. In this locality we failed however to detect any signs of a road, though 
lower down in the valley expansion we did observe two cairns of stones. 

The descent eastwards from the pass is very gentle. The valley expansion 
has a slope towards the south-east, and in the same direction we perceived a range 
which appeared to decrease in altitude towards the west and soon afterwards came 
to an end. We pitched Camp CXV 1 (alt- 38 r 9 m.) under the shadow of the 
mountains on the north-east of the valley expansion, and in a barren, desert-like 
locality, lleside it was a shallow watercourse filled with gravel and having a sprink 
ling of japkak scrub alongside it. There was no spring, but on the other hand a 
plentiful supply of snow; it formed in fact a continuous sheet, except for an occa¬ 
sional stone sticking up through it. 

At the head of the transverse glen of the Mo-baruin-gol was an unimpaired 
green schist, dipping a8‘ towards the S, 5 \V. T and a little higher up in the lati¬ 
tudinal valley a similar variety, though less schistose in character, dipping 50' to¬ 
wards the N. 20° W. Higher up still there was a marble-like rock dipping 4$ : to¬ 
wards the N. 5 E., and some distance west of the pass a red crystalline schist 
dipping 66 3 towards the N. <55° \Y. Granite also occurred amongst the debris of 
the gravel-and shingk* In the valleys. 

January 5th. Accompanied by a hard gale from the west, we continued our 
route down the great open latitudinal valley towards the south-east, having in front 
of us the silhouette of the mountain-range which appeared to block our valley. The 
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range in question culminates in three great domed summits. St, l i. and I. r. At 
the northern fool of this range the snow lay thicker than anywhere else, for it was 
there screened against the sun. Our valley was very broad and open, and was 
fenced in on both sides by parallel mountain-ranges, each with a gravelly water¬ 
course running along its foot, often fairly distinctly outlined. From Camp CXV1 we 
followed the left-hand watercourse, and soon found that it joins the right-hand one, 
which appears to fee the main drainage artery of the valley. Apart from these, the 
bottom of die valley is furrowed by a number of rainwater channels, most ot them 
issuing out of the transverse glens of the range an the left. I wo of these are oi 
considerable size, the others very shallow. 1 fere again we came upon distinct traces 
of a road; five horsemen had travelled along It recently. It runs quite close to the 
southern foot of the left-hand range, doubling one after the other the dark rocky 
spurs which jut out from the massive Rl, the culminating portion of that range in 
this locality■ We crossed over the soft, rounded continuation of one of these spurs 
and then a couple of watercourses in which japtahan scrub was growing rather 
abundantly. In a region so barren as that such a discovery naturally afforded a 
pretest for a rest, during which the men collected all the fuel they conld for their 
camp-fires at night. 

Then we travelled cast-south-east To the S. W- we perceived the exit 
of live main drain age-artery of the valley. At that i*>int the range which we had 
hitherto had on our right grew lower and lower and at the same time receded from 
tin- main watercourse, leaving it a free passage between its eastern wing and the 
range Si Tt Ui on the oilier (eastern) side of the gap. Through this rocky portal 
we saw to the south yet another parallel range belonging to live Astin-tagh system. 
This, running south-east or east-south-east, is a large mountain-ridge, and its 
eastern promontory touches die right-hand side of the main watercourse on the lower 
side of the gap. 

Uy means of a short reconnaissance l learned that the watercourse in question, 
after running some distance towards the south-south-west, turns to the south-east, 
and then, having swung round the south-eastern promontory of the southernmost range, 
proceeds south-west, and so enters the northern basin of Tsajdam, Hie glen by 
which it breaks through is fairly broad, but owing to its very serpentine course we 
saw, from our line of march, nothing of the fiat desert regions of T sajdam. In this 
glen again the snow was heaped up abundantly on the barren, kakir ground. 

In this locality the Astin-tagh system, for we were orograp fiscally still within its 
domain, forms a pretty sharp angle. Hitherto we have found that its ranges run 
regularly towards the N. 6o 4 E.; hut now, just west of the great southern trans¬ 
verse glen that I am speaking of, it bends towards the south-east. On the east 
side of live glen however it again assumes an east-north-east direction; and this 
applies not only to the range Si Ti Ui on our right, but also to that which lay to 
the north of our route. The former range presents a very uneven and fantastic outline, 
the depressions between its peaks being very pronounced. All the ranges which we 
have had on the southsince leaving the transverse glen of the Mo-haruin-gol — that 
glen opens out towards the north — may be regarded as foothill ranges of the 
Anambaruin-ula, an exterior bastion guarding the southern edge of the immense complex. 
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LOOKING SE- FROM THE SECOND PASS OF AMAMBAJtU1N*ULA. 



ON THE TOP OF THE PASS- 











SOUTH Ol- ANAMESAHCIN-UI A — SARTANC, 


557 


Meanwhile we plunged into a labyrinth <>f small mountains and hills, the route 
we were following not only hiring very distinct, but showing evidences of having 
carried a lively traffic; fur cairns of stones crowned the more prominent headlands 
and the more conspicuous hills. In and out amongst the hills wind a great number 
ol small watercourses, all of which eventually join the main drainage channel that 
flows down Irom the east, for our latitudinal valley was now sloping upwards in that 
direction. This channel too makes its way to the great transverse glen recently 
mentioned. From the orographical point of view however we were still travelling 
in identically the same great latitudinal valley, [tut now the range which we had 
hitherto had on our left came to an end, by breaking up into the above-mentioned 
labyrinth of hills. Then, after crossing over yet other eroded watercourses and yet 
other spurs of the mountains, as also a large side-glen coming from lhe north, we 
approached the large watercourse that was advancing to meet us from the east. 
Although it is very shallow, this channel dues not form a particularly conspicuous 
feature of the landscape; yet its great breadth, taken in conjunction with other in¬ 
dications, reveal the fact that sometimes U does earn' a very considerable flood; nor 
need this be wondered at, for after rain and the melting of the snow it must be 

joined by a great number of tributaries flowing down off the higher parts or the 

Anamharuin-ula. the snow-capped summits of which were visible to the north. From 
the point where we struck the main watercourse, our direction was east-north-east, 
we travelling all the time in the broad bed of the channel. This, which is seldom 
margined by distinct erosion terraces, runs very much closer to the southern range 
than to the northern. The bed is hard and gravelly, and made an excellent path for 
travelling on. Its left or southern bank is overhung by quite a small butte, the 

northern face of which has been encroached upon to such an extent by the floods 

which roll down the main channel that it forms a precipitous wall. Here we 
came upon traces of a Mongol camp, namely large stones arranged in a circle to 
keep the canvas of a yurt taut and firm, with a horseshoe-shaped fireplace of loose 
stones in the middle. Not a very inviting camping-ground, for the neighbourhood 
is absolutely barren, except for vert occasional scrubby japtsekan. However there 
were also traces of camels, horses, sheep, and cows; evidently some both' of Mon¬ 
gols had halted there in summer whilst on their way to more luxuriant pasture- 
grounds up in the mountains. For there exists a belt of grazing on the rounded 
flanks of the Anambantin-ula. just as there does on those of the Tschimen-tagh and 
numerous other ranges in Central Asia. 

Once past the little butte, we had the whole of the broad latitudinal valley 
spread out before us; the ascent was exceedingly gentle. Over a stretch of a couple 
of hundred meters in the bottom of the main watercourse, there burst up a great 
number of springs, which give rise to a gigantic sheet of Ice, its surface studded all 
over with a vast number of small ke->papiil;ei, none exceeding 1 m, in height, 
liach of these little pyramids marked a spring, and each originated in the same wav 
as the *{ce volcanoes on the Mus-kol in the Pamir or those beside die springs at 
Temirlik. The water forces its way out from underneath and forms thicker and 
thicker layers. Besides, cracks arise in the ice, and through these also the water 
trickles out and spreads over the surface. The clay around, then frozen as hard as 
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a stone, was cracked all over in a peculiar manner, some of the cracks 
being as much as i dm. across. J he name of these springs seems to be 
Hundulung-ussu. 

The ascent from them to the fiat pass at the end of the latitudinal valley 
was virtually imperceptible- The country' was bare and barren: no wild animals to 
b*- seen, nothing but a host of kulan tracks. I lie snow, which was extremely little 
amongst the recently mentioned labyrinth of hills, now increased again in quantity. 
Although the amount of snow crowning die chain of snowy peaks which wt saw on 
the north, that is the main crest of the Anambaruinsula, is not especially great, 
nevertheless it gives rise to three rudimentary glacier-tongues or hanging glaciers 
[jointed at their inferior ends. 1 his snowfield is correctly delineated on the map of 
ihe Russian t»entxal Stab, although the representation of die Anambaruin-ula is on 
the whole rather schematic and haphazard. 

I he pass at the end of the latitudinal valley is so Hat that, had we not had 
the watercourses to guide us, we might not have been aware of its position (alt 
ytCto m,). and even when we had crossed over it, we hardly noticed any difference 
in the slope of the ground. In the east, but at a great distance, rose an immense 
snowy mass, belonging pretty certainly to the Nan-schan sy stem, which Obnitscheff 
has examined. Hie valley then sloped down east-north-eastwards to a new spring 
in the bottom of its drainage-channel, where the grass was poor — at all events 
we on several occasions found better grass upon the plateau of Tibet. None of my 
men had ever before been in the part of die country' in which wt were then tra¬ 
velling, nor indeed had any European ever been there. Consequently J failed to 

obtain the names which the Mongols have given to these mountains, valley's, and 

ri\ens. SulisefpieTuly ] was told however that the pass and the country adjacent to 

it are called Doroldsche, that the great transverse glen which J mentioned before is 

known as GhoJscha-tang, and the mountain-mass Ri is Taschir-gano. The spring at 
Camp CX\ II lait. 3903 m >) is sajd to possess the Chinese name of Sa-tschan, But 
as it is ditticult to identify places merely by description at a distance, I cannot 
undertake to say that these names are rightly appropriated 

I he rocks we marched through this day were granite, crystalline schists, fre¬ 
quently interpenetrated by veins of granite and quartzite, as also gneiss. 

The gale continued to blow all night from the west, anti so also on the 
morning of the 6 th January, but at i p.m. it veered round to the east, and finally 
became north-east. Above the mountainous parts the sky was dear, but over the 
lowlands, which we now saw in the distance, light clouds were hovering. Our 
march lay through a monotonous region, though, as marking the close of my map¬ 
ping of the Astin-tagh system, it was not devoid of interest, i agree with Sheet 6 a 
oi Stulcrs Handatlas in retaining the Turkish name as far as Anambaruin-ula, 
which may be regarded as a boundary between the Astin-tagh anil the Nan-schan 
system, with its many parallel chains, farther east. It is however incorrect to call 
the former system either >Ahyn-tagh or iUstim-tagh*. Altin (Altyn)-tagh or Astin- 
tagh is the name of the lowest range of the system, Ustim-tagh the name of the 
upper range, though the latter is indeed a rather nebulous and general term. By 
means of the journey which I have just described, I fortunately succeeded In dear- 
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in £f up tht broad features of the system and its structure, though a great deal still 
remains to be done by way of detailed investigation. 

From Camp CXY El the latitudinal valley has an extremely gentle sloj>e to¬ 
wards the cast-south-east, ami its bottom contains but little gravel. The slopes on 
its right or southern side are scored by a great number of watercourses issuing out 
of the side-glens. Here too there are a couple of free-standing mountain-bosses. 
Just below them the main watercourse clings closely to the foot of the southern 
range, its spurs and buttresses plunging steeply down into its bed. Here we turned 
up out of the bottom of the watercourse and travelled along its left hand terrace, 
which is divided into three step-like divisions, the lowest or which is the most pro¬ 
nounced. often indeed quite vertical, and 4 meters in height, while the two upper 
steps are much less abrupt. From the top of the highest terraced step we com¬ 
manded a view of the entire basin of Sartang, In the east the icy expanse of the 
liulungir-nor shone out clear and distinct: it appeared to be rather a small lake. 
The principal river of the basin, which originates in the perpetual snows of tire 
Ritter Mountains, runs towards the west-north-west, and apparently, judging by die 
numerous serpentine strips of ice, is divided into several arms, all embosomed in 
yellow kamisch-fields of stupendous extent. The thick clouds of dust which hung in 
from of the distant mountains in the east suggested, that between their foot anil 
the kamisch steppe there stretches a region of sandy desert or saj. the loose matter 
°f which is lifted by the wind. We were just able to make out, faintly though 
still distinctly, the glaciers and snowfidds on the Ritter Mountains, 

Meanwhile we were marching obliquely away from the great eroded water¬ 
course, the bottom of which becomes lower down filial with grave]; it then runs 
due east-south-east across hard saj. which has a very gentle, very uniform slope in 
the same direction, without any perceptible undulations, though it is furrowed at 
intervals by successive parallel eroded watercourses. The vegetation consisted of a 
thin sprinkling of teresken and other steppe scrub. At first the saj is rather gra¬ 
velly, but the gravel is soon succeeded by coarse sand and earth. The Mongol 
track still continued to be distinct, though it did not appear to have been used for 
a long time past. Here again there were one or two cairns of stones, built how¬ 
ever on the level ground. We were also marching away from the range on the 
right: at the same time it grew steadily lower, though forming a chain of bare den¬ 
ticulated, pointed crags. On the whole it appeared to curve like a bow, turning its 
concave side towards the basin of Sdrtkng. At intervals strips of show gleamed 
out on its slopes; but on the inclined saj across which we were inarching the snow 
had entirely disappeared. We were also travelling away from the main range of Anam- 
bar-ula; in other words the latitudinal valley opens out with a very wide throat to¬ 
wards the lowlands. The last jjeak of the main range that was visible, namely Yi 
is considerably lower than those we have already noticed and its snow-fields of 
less extent. At the same time the slope of the saj grew flatter and flatter, and 
was dotted all over with brown scrub, which came to an end at a pretty sharp 
boundary-line; on the other side of it there does not exist a single plant of any 
description. The saj is hard and perfectly barren, and in it disappear all the small 
dry torrents that we had hitherto seen: from which circumstance it is to be inferred 
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that no water ever gets down to these level lowlands, but is absorbed by the ground 
before it can reach them. Just as sharp as the bound ary-lino between the belt of 
Steppe scrub and the barren saj was also the boundary-line between the last-named 
and the kamisdi steppe, where we at length found plentiful grazing. 

January 7th. By making this side-excursion to Sartang I had departed en¬ 
tirely from the predetermined lines of my programme. 1 hail not the smallest inten¬ 
tion of investigating the geography of this basin; my real ultimate object was partly 
to explore the nuns of L&u-jan and partly to carry out the levelling of the Desert 
of Lop which 1 have already described. What led me to extend my journey as far as 
Sartiing was partly the desire to buy camels from the Mongols, though in this we 
were not successful because of the excessive prices asked, and partly T to purchase com 
and other provisions for our own camels, an object in which we were quite successful. 
Consequently 1 only remained three days in Sartang. chiefly with the view of resting 
the caravan. 1 am unable to make any noteworthy contribution to the geography 
of this region over and above what Prschevalskij and Carey have given us; the 
over the basin from south to north, and in 1893—95 Roborovskij 
several routes. 

Our first object now was to get hold of some Mongols; 
but die part of the country' in which the lakes are situated 
was, at all events at that season of the year, very thinly 
populated. From Camp CXVH 1 we made a short march 
towards the south-south-west across the kamisch steppe and 
die disagreeable lumpy sehor. On the way we passed an oho 
of the shape shown in the accompany ing illustration (lig, 266), 
called Hojte-ovo, and decorated with four small streamers. 
'Hie country around it is called Hbjte-kovvo. or the >Farther llank», that is the country 
on the other side of the Hotnin-gol. At that time this river contained no water; at 
the point where we crossed over it, it was very shallow and only 4 m. broad, and was 
moreover covered with a thick sheet of toe. Over one of its side-branches the ice pro¬ 
jected like a glass roof. The Holuin-gol issues out of the Bulungir-iior, a lake that is 
said to be fed by springs, and thus possesses the same area all the year round. Its 
water was perfectly fresh, hut it is reputed to contain no fish. From it issues, as 1 
have just said, the Holuin-gol and flows towards the south-west, to the Suchain-nor, 
the water of which is said to be salt, though not sufficiently so to prevent it from 
freezing. Thus the Suchain-nor represents the lowest part of the basin. This lake 
is also entered, south of die Holuin-gol, by the main drainage-artery of the entire 
region, a river that arises in the Ritter and Humboldt ranges and is said to be 
called in part the Haiti ng-gol l Limiting, ChaUinguin-goB, and also the Boraguin- 
gob In summer this river is said to swell to a large flood, though it can still lie 
forded in several places. 

Meanwhile we passed a solitary yurt, and then a couple of others in the locality 
of Sando, not far north of the Clialting-gol (2786 m.). Here we found but two 
families, whose only live-stock consisted of sheep, two horses, and one camel; but 
they owned in addition, they said, about 50 other camels, then grazing at a place 
three days* journey from Sando. At that time the country was reported to be very* 
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thinly populated, for a large caravan had recently left it for Sa-tscheo to fetch in 
provisions, while a second caravan had gone to Donchur, with the object of making 
a pilgrimage to Kum-bum. l he three places last named were the only ones that my 
informants were acquainted with, their geographical knowledge being restricted to 
their own immediate neighliourhood. 

Although Carey and Dalgleish travelled across Siirtang from south to north, 
they do not show a single river on their map, and know nothing ol the Chalting- 
gol, which is thus absent from the map of > Tibet and the Surrounding Regions*. 
From this one would surmise that the river was quite insignificant when they forded 
it. The same thing is true in the case of Prsthevalskij, who. although he too must 
have forded the main stream of the basin, does not indicate even the bare existence 
of any such stream on bis map, l he only names he records are The plain of 
Siriin . Bagha-Sirtitt-nor, Ike-Sirtin-nor. and Chujtun nor. On the other hand his map 
shows dial the basin is completely engirdled with mountains on the souLli, just as it 
is on the east and north; though in the west it seems to lie open to die basin ut 
Tsajdam, llu* two basins being evidently separated by a low threshold, otherwise tin; 
Suchain-nor would not lie where it does lie now, nor would it be salt. Prschevalskij's 
Bagba-sirtin-nor and lke-sirtin-nor are unquestionably identical with the 1 hikingir-nor 
and the Sucham-nor. Thus though from. Prschevalskij's map we clearly see that 
Sartang is at all events an independent, self-contained basin, forming a sort of sub¬ 
sidiary basin to the greater Tsajdam, we gel no light uj>on the matter from Carey 
and Datgleish's map; the names recorded on it can hardly possess real names to 
correspond with them, for the)' are so corrupted as to be unrecognisable. They call 
the country itself the Sirthang District*, and make it to be bounded on the south 
by Makhai Kuril, on the north by Tawan Bulgan Kuril, these being passes in the 
bordering ranges. Their map contains neither rivers nor takes, though in three 
places unnamed marshes are figured and in one place the bare word >Lako occurs. 
The other names are Kuril Amun, Kuku Baschmg Taen Ekin, Chaga Namgha, Ulun 
Gazar, Bagha Nairin, Karim Gomba at Yempin, and Sair Galto. On the map of 
.Tibet and the Surrounding Regions* the basin form is dearly and distinctly shown, 
and the three lakes of Prschevalskij are duly inserted, but not a single river. I he 
country’ Is called in part Syrtyn Plain, in part Syrtyn District, the former after 
Prschevalskij, the latter after Carey. 

'Hie best map of this region is that of the Russian General Staff, after being 
supplemented by tin- material gathered by Obrutscheff and Roborovskij. On it the main 
stream of the basin is called the Clialting-gol, and it is shown issuing from the two 
great ranges which may in the meantime retain the names that PrschevaUkij gave 
them, namely the Humboldt and die Ritter Mountains. It is made to flow towards the 
west-north-west and to empty itself into tilt: Suchain-nor lor Ike-sartang-nor), picking 
up on the way from the left the Bagha-chalting-gal. which rises on the snowy 
masses of the Ritter range. Hie Holum-gol is correctly represented as issuing from 
the llulungir-nor (or llagha-sartang-nork The map then shows it entering the 
Clialting-gol, and it is very possible that it really does so. although the Mongols 
assured me, that both rivers empty themselves into the Suchain-nor, without effecting 
a junction one with the other. Immediately south of the Snchain nor is a small 
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nJ^- bearing the name of Suchain-ula, and beyond it yet soother ranj^c, south of 
and parallel to it, called Sirtin-machain-ula*. It is in this last that Carey s pass of 
Makhai Kuril is presumably situated. The whole of this region demands a fresh ami 
thorough exploration, and with it might profitably be combined an investigation of 
northern Tsajdam. 

I was told that tire lowest part of the course of the Holuin-gol is called 
Davasun-gol; from which 1 am disposed to infer that the freshwater stream flows 
into a narrow bay of the salt lake, the consequence being that the salt water ad¬ 
vances a short distance up the Holuin-gol. Further, the lowest course of the 
Boraguin-gol is called Schara-gol t a name indicative of muddy water; the existence 
of the double set of names would seem to imply that the two rivers really do not 
unite. Possibly the Boraguin-gol is merely a deltaic arm of the dialling-gol. 
This last is also called quite simply the Sarfang-gol. I was also informed, that the 
part of Sartang across which I travelled is in summer converted in one great marsh, 
which can then only be traversed along certain lines. And this information is in so 
Tar corroborated that we did cross over a great number of more or less extensive 
sheets of ice, with polyp-like arms stretching in every direction. The great marsh 
is formed partly by the deltaic arms of the ChaJitSng-goi, partly by springs issuing 
directly from the ground, several of which still continue to flow even in winter. On 
the map of the Russian General Staff these marshes are very emphatically delineated 
to the **-K r of both lakes. With regard to the other names which l gleaned in tins 
region, one or two admit of being identified with Carey's. Here follows my list: 
Sargehe-gol (probably a deltaic arm of the great river), Ulan-gadser, Tsagan- 
namaga, Kdke-basching, Utu-schirik, Kokb-sa, Mandolto-oktul, and Ketenmor, 
or die Cokl Lake, which is reported to be situated in a cold, windy region two 
days’ journey west of Sando; possibly it is identical with Prschevalskij’s Chujtun-nor. 
Two passes are said to lead over the mountains to the north; Tschang-tse, situated 
to the north'north-east, and Davato, to the north-north-west. The latter leads to 
Rora-dschungdsching, where there are reported to bit some Mongol settlers, owning 
in all about 50 camels. On the actual plain of Sartang there would probably be 
altogether 60 to 70 tents, anil about too others in the immediately adjacent mount¬ 
ains. The inhabitants belong, 1 was told, to the Mongol tribe of Kurlik-dolon- 
notuk-gurvun-sumun. Some of the richest of the Sartang Mongols possess 1000 sheep, 
20 to 50 camels, 100 horses, and 30 head of horned cattle; while a poor Mongol 
will own not more than a score of sheep. My host at Sando owned 10 horses and 
a hundred sheep. But at this season there were said to be no Mongols west of 
Sando. The Mongols of Sando itself purposed to remain at Sando over tlu; summer; 
but many of their neighbours spend the warm months up in die mountains. In the 
course of the short distance that l travelled through Sartang 1 saw in all 1 1 tents; 
several of these were however a great distance away. The last day of our stay 
certain other Mongols arrived, and pitched their tents in the neighbourhood of Sando. 
These Mongols evidently live in the same way as, for instance, the Kirghiz in 
Pamir; that is they remain in one district as long as the grazing Is good, but when 
it is all consumed, they betake themselves to another locality. On the whole these 
lowlands gave the impression of being but thinly populated. 
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On the i ith January we once mure resumed our north-north-east march across 
the level and monotonous, or rather rough, plain of Sartang, with its steppes and 
wearisome frozen marshes; we had to strew earth on the ice-sheets he I ure we durst 
venture to lead our camels across them. After once more fording the Holum-gol 
and passing Hojte-ovo (aSi6 m.) on the left, though at some distance away, we 
came to numerous dome-shaped tee-springs, and finally passed at i 1 s to 2 km. 
distance the southern end of the Liulungir-itor, from which the Hqhiin-gol issues. 
Then we had the lake on our right (east) at the same distance; that is to say we 
were marching parallel to its western shore. It appeared to be of small size, though 
elongated, and along the shore tie numerous small pools am! marshes anti out in the 
lake flat islands. We pitched Camp CXX in a district called hken-sdurik. or the 
Grass of the Spring, where there was a little temporary obo. consisting of pieces of 
the schor ground stacked up one upon the other; while round about it were some 
broken slabs of stone with an inscription on them. ] he altitude was 2798 m. 

I origing from its appearance and situation, die Ikilungir-nor must be very 
shallow, or rather something between a lake and a marsh, ft is fed, like the Basch- 
kum-kbl. by perennial springs, and here too the superfluous or overflow water makes 
its way by a small branch stream to a salt lake. I his. the lowest depression in the basin, 
has the same value as the Ajagh-kmii-kol. although it is incomparably smaller, and 
1 dare say very shallo w. As the volume of the Chalting-gol must vary a good 
deal at different seasons of the year, it is to be inferred that the area of the kike 
likewise varies. Here too there exists a geographical homology, seeing that this 
lake receives a direct affluent from the highest bordering mountains 011 the south, 
that is to say an affluent which does not touch the freshwater lake. Precisely the 
same tiling obtains in the basin of Kum-kbl The Hulimgir-nor and the Sueham-nnr 
furnish yet another example of the association of a freshwater lake and a salt-water 
lake so common in High Asia Other examples of the same thing arc supplied by 
the Kurlik-nor and the Tosun-nor; and again by the Ajik-kbl and the Ghas-kdl on 
the boundary* between Tsajdatn and Tschimenu 

Yet another remarkable geographical homology comes to light when we com¬ 
pare the four basins which stretch in a string along the north-eastern edge of the 
great basin of Tsajdam, namely Sartang, Machaj, Tsadum, anti Kurlik-nor. The first 
and die last of these have this in common, that they each form one of a linked 
pair of freshwater and salt-water lakes. But Tsadum and Machaj are dearly self- 
contained basins, each consisting of two lakes; but with respect to these l am un¬ 
able to give any special information. Kach of these four basins seems however to 
possess a main affluent as wdl as several smaller ones. The map of live Russian 
General Staff calls the two lakes of the Machaj basin Dsun-maehaj-nor and Nantn- 
machaj-nor, that Is the Northern and Southern Lakes of Machaj respectively. Careys 
name for die former is Tsaghan-tolghaj-nor or Lake of the UHiite Head. Its affluent, 
which flows down from the Ritter Mountains, is called itscheghanrgol, though I was 
tolJ dial its name is Itscheguin-gol or Narin-holofSb. From the maps it would 
appear that the basin of Machaj is bordered by mountains only on the north and 
east, while on the south and west there is flat land. So far as 1 know Carey and 
Dalgleish are the only travellers who have traversed this basin. But the word »l'n- 
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duktting* which they place on the map below the words Alakhaj I District*, that is to 
-say south of the basin, seems to point to the existence of at any rate a swelling: 
anti there must uwjucstionnhty be a similar swelling on both tile west ami the south 
of both its lakes, otherwise neither could have cornu into existence. It is very possible 
that the north-western hall of Jsajdam. which is perfectly unknown, is broken up 
into several separate basins. The south-east part of the same great expanse also 
appears to consist of several smaller basins rather than of one single great basin, 
each possessing its own salt take; but then these smaller basins are undoubtedly 
separated from one another by remarkably low and insignificant thresholds or 
swellings. 

With regard to the basin of Tsadum, its two lakes are called 1 iy the Russian 
map lehc -Tsajd a mi n -nor anti Raga-Tsajdamin-nor, though to me the names were 
pronounced as lke-tsiidemin-nor and Haga-tsademm-nor. The name Tsajdam, which 
is found on all maps of Asia, is apparently an incorrect form, due to IVschevalsktj’s 
first journey. The correct name is Tsadum. and this is the form 1 also heard given 
to it by the Tadschinur Mongols hi iStjb; but at die same time it Is noL probable 
that the Mongols apply the name to Lhe whole of the great basin, or mosaic of 
basins, which we call Isajdam. All the same l have not ventured to eradicate en¬ 
tirely the accepted form; it may Ik; retained in the meantime as the designation of 
a sharply defined geographical entity- The small bail of Tsathim proper ought 
possibly to be regarded as more correctly two, each with a salt lake. Into the 
Ikiga-tsademm-nor flows the large river of Kaktin-gril. The small mountain stream 
or brook of Takdgan empties itself into the Iktr-tsademin-nor, The cmintiy be¬ 
tween the two lakes is called TaytuHUesun, or the Five Sandy Deserts, so that it Is 
evidently a sandy region; possibly the Five Dimes would be a better translation. 
The mountainous tract to the north of it is called Chatgoldschin-ula, lead being 
found there, and extracted by smelting. With regard to the population, 1 was told 
that of the four basins Sartang is the mast thickly inhabited, and in each succeeding 
basin it grows less and less, so that the basin of Kurlik-nor ami Tosun-nor contains 
the fewest inhabitants of all. 

The rebellious Tungans, of whose flight westwards I have in the last chapter 
related one or two incidents, also paid a visit to Sartang. My Mongol informant 
described dramatically how the Tungans to the number of 10,000 (this is of course 
exaggerated) came streaming down from die pass of Kbkb-ussun and like a flood 
poured themselves across the plains of Sartang, and they came down so swiftly and 
so unexpectedly that the Mongols only just had time to fly up into the mountains 
on the north, leaving behind them their flocks and their tents, which were plundered 
of every thing they possessed. A lama, w r ho had loaded up his possessions upon 
jo camels, was perceived just at the moment when he was alwut to set off, and 
was attacked and plundered so thoroughly that he had much ado to save even his 
cloak. Rut not one of the Sartang Mongols was killed. When they ventured down 
upon the plants again, after the departure of the I ungatis, they were met by a 
distressful scene; it was as though the country' had been visited by a plague of 
locusts, and heaps of bones lay in every direction, showing where the invaders hud 
feasted upon the sheep of the Mongols. I lie horses and camels they took with them. 
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It was undoubtedly from this region that the Chinese authorities in Sa-tscheo were 
informed of the route which the fugitives had taken, so that they were able to inter¬ 
cept them in the mountains. The Tnngans ran down also into the basin of 
Machaj, but were met with opposition, in the course of which several Mongols lust 
their lives. They did not however visit the basin of Ts&dum. With the Tungans 
were a number of Kbkonor Mongols, and they were the more formidable, being better 
armed and more skillul shots. Perhaps it was because of these experiences that l 
found the Sartang Mongols far more reserved and uncommunicative than the 
radschinur Mongols whom l had formerly become acquainted with on the southern edge 
of Tsajdam. The latter were franker, and natural, and anything but suspicious. But 
possibly thfc Sartang Mongols have been spoilt b\ their frequent intercourse with the 
Chinese of Sa-tschco. The Mongols with whom I litre came into contact, even the 
women and children, all spoke Chinese, though this was quite exceptionally the case 
with the Tadschinur Mongols. Marriages between the Chinese of Sa-tscheo and the 
Mongols of Sartang are said to be by no means infrequent. In die summer the 
latter are visited by Chinese, who come to buy sheep. In fact, a large proportion 
of the sheep ill Sartang are reported to belong to the Chinese of Sa-tscheo and are 
looked alter for them by the Mongols. In a word the latter arc more exposed to 
the influence of Chinese predominance than the southern Mongols are, who enjoy a 
greater amount of freedom and independence. The Sartang Mongols appear to have 
little intercourse with the Tadschinur Mongols, anti indeed there is nothing to lake 
them Into the country of the latter. When journeying lo Donchur and Kum-bum they 
travel by a more northerly route, by way of Kurtik-nor and Kokb-nor. 
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CHAPTER XXII 


EAST AND NORTH OF ANAMBARU1N-ULA. 

On the j 2th January we turned our backs upon the basin of Sartdng and re- 
turned to the mountains on the north: and in proportion as we approached them so 
did the ^ temperature rise, that is at night. At San do the minimum temperature 
was 3i.*Vi at Gamp CXX 1 it was on the contrary 2o.°i;and at Camp CXXli. 

The first days march was quite monotonous, although we observed a Mongol cara¬ 
van oj tour camels and five horses making by another route for the pass of Davato; 
they were bound on a trading excursion to Sa-tscheo. 



Fig. 167, 


Our route of 1 ath January led north-north-east from Eken-schirik towards the 
glen-opening of Tschang-tse or Tschang-tscn. by which we were again to inarch 
up into the mountains. At first we had immediately on our right numerous marshes* 
pools, and rough sheets of ice at the springs. After that we left the northern part 
ot the Bulungir-nor behind us and travelled across a thin kamisch steppe with 
schor. Then came a belt of soft barren soil, and tins was succeeded by the hard 
saj. strewn with gravel and coarse sand, and furrowed by an occasional faintlv out¬ 
lined watercourse. I he fiat gravelly scree had here precisely the same cliaracter 
that it had where we crossed it farther west on our way down into Sartlng, the 
only difference being that here, in the east, it was perfectly barren. There w'ere 
no snowy peaks immediately in front of us; the loftiest summits of the Anambaruin- 
u!a rose to the west of our route. South of the main range, which forms the direct 
continuation of the section W, V, \ „ there appeared to be a smaller foothill range, 
broken by glen-openings at intervals, '['he glen nearest to as on the west was 
that which leads down from the pass of Davato. It appeared to be a large glen 
and from it issued a considerable watercourse. The glen by which we ascended 
is much smaller and its watercourse insignificant. Close to the foot of the mountain 
where the latter watercourse breaks upon the lowlands (though it soon after dir 
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appears amongst the detritus), vegetation again made its appearance, but only in 
the shape of a sprinkling of scrub. We now obtained to the west a view in profile 
of the great latitudinal valley through which we marched down into Sartiing. We 
had it now in shortened perspective, and it was quite clear that die southern slope 
not only reaches farther down into the valley, but lias also a far gentler incline 
than the corresponding slope on the north, which is both short and steep. On the 
range W, V, Y, die snow -fields on the north side are much more extensive than those 
on the southern side, and it is therefore fair to infer that the hanging glaciers are 
also larger and more powerfully developed on the north than they are on the south. 
When seen in profile, the bottom of the latitudinal valley has a more perceptible 
slope towards the south, a conclusion at which we had already arrived from the fact 
that the drainage channel of the valley hugs closely the foot of the southern range. 



Fig. 268. VI &W TOWAHDS THU SARTASG PLAINS FROM TSCHANG-TSES. 

Just outside the entrance to our transverse glen there was a small quartzite 
hill, crowned by a cairn of stones. We had also observed others at intervals along 
the track we followed, which was evidently a much frequented route. Not very 
far away to the east was the entrance to another transverse glen, which is said to 
lead up to the pass of Tsagan-davan, and in front of it are some larger quart¬ 
zite hills. 

The lower part of our glen is rather contracted and we soon began to feel 
the ascent] but it soon widened out; and upon reaching a fairly' open part, known 
as Gurvun-tang, where three glens meet, we encamped (alt. 3519 m.). Tin-nee a 
track runs to the N, 47* E. up to Tscliang-tsen; this is die usual route to Sa-tscheo, 
though not in wr inter, because of the sheets of ice that are formed in its thalweg 
by springs, and which are dangerous for both horses and camels. Another glen 
leads north-west up to the pass of Scho-ovo-tu, anti this was the route we selected. 

In the entrance to the glen l noticed white quartzite, severely weathered, and 
a short distance up the glen a greenstone dipping 59* towards the N. 8° W. The 
debris in the bottom of the glen consisted of fragments of these two varieties of 
rock, with an admixture of grey granite. 

January 13th. 'Hie parts of the great mountain-knot of Anambarum-ula into 
which w r e had now climbed were very' different from those parts which w r e have 
studied in the west. Here we had soft, sweeping outlines with vegetation, fre¬ 
quented routes, numerous recent signs of camps and camp-fires, and over on the 
north side of die mountains several tents and flocks, 

In the morning the glen was shrouded in a pretty thick mist, and the sky 
quite clouded over. During die course of the day die clouds lifted a little, but the 
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mist still hung about the glen aiul to some extent prevented us from seeing. We 
only did a very short stage: hut the country was picturesque and interesting, and 
the pass by which we crossed was more accentuated than any we had seen for 
a long time. Leaving on the right Tschang-tsen with its broader thalweg, we set 
our faces north-west and proceeded to climb up to the pass of Sdio-ovo-tu, also 
pronounced Scho-voto or Schovot- The ascent, over soft cartliy slopes, soon 
became quite sensible, and was even vert steep for a short distance just under the 
pass. It is there that grass begins to show, but over on the northern side it soon 
became more abundant. The pass, which has an altitude of 3667 m„ forms a sharp 
knife-back, on the summit of which only one, or at the very most two, camels are 



Fig. 369. tiii: wav up it- the pass. 


able to stand at once. Lhe northern declivity is amazingly steep; in fact it was 
like: standing on the verge of a precipice, and we were quite unable to see the le 
veller bottom of the valley far 1h:1ow. At the first glance it looked to he 
an impossibility to get camels down that breakneck acclivity alive. The torrent that 
runs down from the pass gave us not the slightest aid. The descent into the glen 
below was by means of a path on the left of the torrent, winding down by A 
countless number of short, steep zigzags, and at the bottom it brought us once more 
into the bed of the torrent. The descent was rendered still more difficult because 
of the quantity of gravel, of medium size and resting on an earthy basis, with which 
the path was strewn: the animats slid down it as upon wheels. If a came! were to 
lose his foothold whilst descending there, he would inevitably roll all the way to the 
bottom. The sIojmis and spurs on the northern face of the mountain are also covered 
with soft earthy material; the bare rock only makes its appearance at the loot of 
the declivity. Upon getting down we marched in the gravelly l>ed of the water- 
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course until we came to Scho-ovo-t un-buhi k. a spring that breaks out in the entrance 
of a side-glen cm the right, and at the same time forms a sheet of ice in the main 
watercourse. From that [joint the track follows the scarped hills on the right side 
of the glen, although these are cleft in very many places by the deep ravines of 
the side-glens. At times the path runs as it were along a shelf, being strengthened 
at dangerous spots by stone slabs. Several deeply trenched side-glens join the glen 
from the Iclt also. 



Fig. 170. rHE Wav up to the pass. 


At Dtindu-buhik a second spring occurs in a side-glen on the right, and gives 
rise to a sheet of ice in the bed of the main watercourse. I lere the grazing was 
fairly good on the (latter earth;- s!o;ves on the left side of the glen, and we counted 
some fifty' horses at graze upon it. After keeping for a short distance to the left 

of the ice-sheet, the path crossed over it, and then ran up and down the bottom 

of the slopes on the right- Presently the glen widened out a little. The openings 
of the larger of the side-glens allowed us to set: at their head the main crests of 
the two grand and imposing spurs which Item in this energetically modelled glen. 
We encamped in the throat of an especially big side-glen on the right, the water¬ 
course of which was full of gravel anti bordered by strongly marked, double terraces. 
Here the grazing was excellent, and there were four yurts in the entrance to the 
glen. This locality possesses the same name as the pass, namely Scho-ovo-tu, and it 
is said to be derived from the fact that on an adjacent height there are three abos 

(ovos). 'Hie altitude here was 306S m. 

The Mongols whom we fount! at this, place had come from Sartang three 
weeks earlier, and els soon as the grass was done, they intended to repair to some 
other side-glen in the neighbourhood. These people, together with several other 
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Sorting Mongols, are accustomed to spend the whole of the winter in these mount¬ 
ainous regions, although they are sometimes driven out of them when the grazing 
gets covered by heavy falls of snow. It is said usually to be the north-west wind 
that brings the snow, although the snow-falls are on the whole just as irregular as 




t-iy. 271. GOItfC &UWK FROM THE J'ASS OF 3 CH 0 -OYD-TV- 

the rains, being some years very abundant and very violent, while other years there 
are none at all. Sometimes it rains so violently that it is impossible to ford die 
brook of Scho-ovo-tu, If snow should fall at that season. January or February, the 
only course is to go down inro the lowlands. The Mongols spend their summers 
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Fig. 373. GOING DOWN FROM THI PASS OF SCHO-OVQ*TU. 


in Siirtang! but their nomadic wanderings appear to be rather irregular, for very 
often they spend the warm seasons also in tire mountains. It may seem strange, 
that these Mongols should pass the warm season in the lowlands and the cold 
season in the mountains, hut as a matter of fact the winters are less severe in the 
mountains than on the plains of S&rtang, ant! it is evident that the winter grazing 
in the mountains is better titan that in the plains, otherwise they would order thdr 
migrations in a different way. 

The neighbourhood in which we pitched Camp 
CXXI 1 is notorious for the extremely "violent winds that 
occur even when the sky is clear. This day the sky 
was however covered with clouds, and consequently the 
atmosphere was almost still. When the sky is clear, this 
furious wind rushes over the pass of Scho-ovo-tu in verit¬ 
able cascades; never in fact have the Mongols experienced a clear day in winter 
on which the weather was still. They pointed out where we ought to put up our 
tents so as to have them to some extent protected, anti we noticed that their own 
yurts were exceptionally fastened down with ropes anchoret! to great blocks of stone. 
"lTtis furious wind is however only characteristic of the cold season, the summer is 
calm. Close under die pass and in the neighbourhood of our Camp CXXIt the 
wind is icy cold, but lower down the glen it is warmer. Probably it is a variety 
of Ftiho, conditioned In some way by the peculiar relations of altitude, the: country 
to the south of the range lying much higher than the country to the north of it. 
Shortly afterwards we had an opportunity to observe a similar phenomenon In the 
throat of one of the northerly glens of Anambaruin-uta, and a similar cascade of 
wind pours with inconceivable violence down into the glen of Ltaka! over the stu¬ 
pendous staircase of ftodschi-la (Zoji-la) on the road from Ladak to Kaschmir. 



Fig. 173. section or valley 
at camp exxi 1. 
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In die pass of Scho-ovo-tu we found grey granite, splendidly exposed, but with 
an indistinct dtp. though a little nav north of the pass it appeared to t>e bedded 
58 N. Next followed a schist resembling diorite and dipping 5° to the S. 45 \V. t 
and after that grey granite again. At Dundu-hitluk there was gneiss or striped 




Fig. 174. THE WAY Ui" 1<| THE I'ASi. 


augen-granite, dipping 73 towards the N. So" W. North of Tschan-tseii-davan 
there is a district known, it is said, as Tavun buluk- If the name may be trusted 
— the word means die hive Springs — it would seem to be that of a northern 
glett. eqimaleni to the glen of Scho-Ovo-tu t and like It possessing several springs. 
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Fig. -? 7 S- VIEWS IN THE VALUEV OF SCHO-OVO-TV. 


Another region, but without water, lying north-east of Tschang-tsen, is known as 
Moge-tadsc. 

The Mongols here, when questioned about the ancient road whir*' 
for so long from Akato and between the parallel chains of the Asmn 
unable to give me any information about it. They had never even heard , ... __ 

the lake of Ghas or of the Tschimen valley. When I asked a shrewd old Mongol 
whether at some distant period his kindred had not possibly grazed their docks in 
Tschimen, he asked me first how far it was to the place, and then how [ came to 
imagine that sensible people would drive their flocks a twenty days* journey through 

N*di*i iii Ciniral ttL 45 
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desolate regions simply to let them graze for a few months in that far-off Tschimeti ■ 
he for his part had never heard speak of it, and did not believe it was possible.' 
nit since the road actually exists, as we have seen, and moreover bears indications 
ol a pretty lively traffic, and since it is nevertheless indicated on Chinese maps, 
there remains only the great probability, that it was at some former period em- 
poye \yy the Chinese, although it is difficult to see what advantage it can have 
offered over other great routes of communication between China and East Turkestan. 
1 he only advantages that one can at all perceive would be the coolness and the 
freshwater springs in summer. Those who are versed in ancient Chirac geography 
wll no doubt more readily find the solution of this problem. 



Fig- I ? 6 VERTICAL 
section or big bend. 



Fig. *77. THt vai.i.ev nr.f.Gw puntsa. 



Fig. *7«. 


January' M*- This day too the glen was enveloped in mist, and the sky 
covered with clouds. Lower down the glen of Scho-ovo-tu grows still wilder and more 
picturesque. It ts fairly straight and regular, with the exception of a single sharp 



Fig. J79, FROM THE SCHO-OVO-TU ¥At 4 J 5 Y. 


bend Itig. 276). Its slope is rather considerable, and when its brook runs full of water, 
it must form a senes of tumultuous cascades and rapids the whole way down, Erosion 
has left eloquent testimony of its activity in the high, precipitous escarpments, which 
overhang tt on both sides throughout almost its entire course; and the great in- 
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roads which it has made upon the rocky walls at the sharp bends, as well as the 
vast quantity of gravel and blocks of granite and greenstone which litter its bed, 
alike tell the same tale of the excavating power of the torrent. On both sides the 
glen is joined by short, steep side-glens, often of large size, sometimes breaking 
through the gravel-and-shingle terraces and even being equipped with such themselves, 
and sometimes piercing the bare rocky walls; in this latter case they terminate in narrow, 
yawning entrances like portals leading into the very heart of the mountains. After 
leaving the camp in the side-glen, we kept at first to the slopes on the right-hand 
side of the glen, which were steep, but soft, being fairly well grassed over. But 
upon coming to a projecting buttress, we were forced down a precipitous brae into 



Fig. iSo. the sams 


the bed of die stream. Right at the elbow there stands, in the very middle of the 
glen, a small narrow butte (fig. 278), about 15 m. high, quite isolated, and very peculiar 
— In fact like a column of stone sticking up out of the gravel at die bottom. At 
this spot there comes down from the right a side-glen, with a very contracted 
opening between walls of rock, and out of that rocky passage protruded a tongue 
of ice, issuing from a spring a little higher up the side-glen. 'S he fourth side-glen 
on the right is called Duntsa; it too possesses a spring, which gave rise to a brook 
that for almost all the rest of the way down the main glen formed a sheet of ice, 
sometimes narrow, sometimes broad. Bushes again made their appearance in the 
lower part of the glen. The glen of Duntsa is pretty large and leads up to a pass. In 
it there were at that time no Mongols. Then for a space we kept to the terrace on 
the left side of the glen, it being there low. Still the track was throughout rather 
difficult, especially because of the great quantity of debris. For some distance the 
terraces on the right of die glen were double; then they decreased rather rapidly 
in height, and the bed of the stream grew' broader. At the same time the mount 
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ains also became lower, and to the north there opened out before ns the boundless 
expanse of the desert, with a yellow haze hovering above it like the reflection of 
a drift-sand area. At the point where we descended for the last time into the 
debris-tilled bed, we found a rather fine obo built up of slabs of stone, and resting 
upon a base of gravel and fragments of rock; it bears therefore quite simply the 
name of Manitu. \\ lien we at length turned out of the glen and directed our steps 
towards the west, the left-hand side consisted of double terraces, the lower one 6 
01. high, the upper one 15 m* Here the mountains came abruptly to an end and the 
gravelly scree sloped away gently towards the north. The dry brook of Scho-ovo-tu 



appeared however like a grey ribbon winding away for a great distance towards 
the north. We now travelled westwards, having the mountains on the south and 
the lowlands on the north: in this latter direction there was not the slightest indi¬ 
cation of an elevation to be seen. In a word we had crossed right over the entire 
system. The surface consisted of dry, yellow soil, with grass and scrub growing 
amongst the gravel. Having crossed several rather small transverse ravines, we at 
length struck into a larger one running north-north-west. Here in an unnamed 
locality we pitched Camp CXX.I1 1 (alt. 2543 m.). In the same gully we found a wealthy 
Mongol, the owner of some tents. Just below Duntsa we had met five Mongols 
driving this man’s live-stock — namely 8 camels, 400 sheep, and too horses - up 
to the spring, to give them water, for there was none nearer. 



Fig. 2H2 
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just below Camp CXX 1 I we found a rock resembling diabase, dark-green in 
colour and extremely hard, with a dip of 74 0 towards the N, 65° W,, and just below 
it again a similar rock containing veins of quartzite and dipping 58' towards 
the N, 45' W. t and after that a mica-schist dipping S4 1 towards the N. 30° E. 
Quite close to the end of the glen there was a light-coloured, fine-grained rock, 
forming on both sides of the glen shorn precipices capj.>ed with detritus of gravel- 
and-shingle to a depth of several meters (fig. 285). At the very end of the glen 
there was again a thick, hard variety of diabase. 



Fi“. 3H4, SHEET AT duntsa. 


Thus in the course of two short days* marches we had crossed right over 
the whole system, which does not therefore here exceed 1 0 to 17 km. in breadth. 
The most peculiar feature in connection with this range is. that it consists of a 
single, distinct, and sharply defined range, in contradistinction to the two or more 
ranges which make up its components farther west. Hence the water-divide between 
the basin of SartSug and the Desert of Gobi is more plainly and sharply indi¬ 
cated; neither north nor yet south of the range is there so much as a single subsidiary 
range, however fragmentary or disconnected. It is evident that this relation is such 
at this one point only: westwards this same chain swells up to the mighty mass 
of the Anambaruin-ula, w ith foothills of considerable dimensions on the south, while 
farther east the range, according to Prscltevalskij’s and Carey’s maps, is double. 
The latter traveller calls the passes by which he crossed over the range Tawaii 
Itulgan Kuril and Khupchiling Kutit. The simplicity of the mountains’ outlines is also 
a striking feature; from Siirtiiog we ascended gently up to a pass close at hand, 
whereas on the northern versant the descent is both steep and long. 'Hie range 
is thus asymmetrical, the reason being that the southern l>asin has a very consider- 
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ably higher altitude than the desert on the north (fig, 285). But in a later chapter 
(voL IV) I propose to discuss in a more accurate maimer the absolute differences 
of altitude and the types of relief which characterise those parts of High Asia that 
were covered by my various journeys. 

The glen io which our Camp CXXUl stood is also said by the Mongols to 
be called Scho-ovo-tu, so' that this name is evidently applied to the entire region — 
pass, glen, and the locality around the lower end of the latter. Near this camp 
there were 6 yurts. Farther east there were Mongol camps in several other glen* 
openings, though there were none lower down, that is on die way towards Sa-tscheo. 
These Mongols, then dwelling at the northern foot of the mountains, betake them¬ 
selves in the summer to Sartang. One of our new neighbours asserted that on the 
plains of Sartang there were more than too yurts, but that the total number of 
yurts in Sartang. Machaj, Tsadum and Kurlik-nor. together with the adjacent mount¬ 
ains, amounted to over 1000 in all. Their most distinguished chieftain was said to 
be settled in Tsadum, From Sclio-ovo-tu it was reckoned a journey of 3 1 1 days to 
Sa-tscheo; the first stage being as far as Sa-siin— judging from the name, a sandy 
desert; the second to Sa-tsojentsa, formerly inhabited and with traces of former 
cultivation; and the third to Wo-ji-tschu (the Five Ariks), a village lying in the 
midst of cultivated fields. The last portion of the road runs beside the Danguin- 
gol (Tan-ho), both banks of which are Inhabited by Chinese. Beside the river, 
and not very far from the town, there are said to be two ruined sotmrghas or 
isch&rtens. Another place that is inhabited by Chinese agriculturists is Tuj-murtu. 
On the north side tjf the belt of sand is a district called Schi-cho- 1 *. Although 
several European expeditions have touched the country round Sa-tscheo, a thorough 
revision of the entire region would, it seems to me, do no harm. Several of the 
Mongol names on the map of the Russian General Staff are unrecognisable. Tam- 
bulak. lor instance, ought to be Tavun-buluk, or the Five Springs, and indicates 
unquestionably the lower end of the glen of that name mentioned above. 



Kg- a $5. 


On the 15th January, whilst we were resting at Camp CXX 1 I, the sky 
became clouded and a very heavy fall of snow’ took place. From 8.30 p.m, on¬ 
wards we heard a swishing; noise in the mountains: this was, we were told, due 
to the violence of the wind in the glen of Scho-ovoHu, and it was considered to be 
h proof that the sky above the top of die range was then dear, although it was 
snowing fast at its northern foot. On the morning of the 16th the entire country, 
mountain-slopes included, was buried under quite a deep canopy of snows which 
was everywhere continuous, and so thick tliat nothing was seen sticking up through 
it except scrub and the edges of the scattered stones. During the forenoon the sun 
slmnc out for a while, but the sky soon clouded again, and the mountains became 
in part hidden behind the driving snow and the mists; so that unfortunately 1 was 
not able to take the bearings of the more conspicuous of the peaks of Anambaruin ula, 
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Our next short march, from 5 cho-ovo-tu, led towards the south-west, our route 
making an acute angle hack to tilt immediate neighbourhood of the base of the 
range, white the ascent was quite sensible- It was difficult marching by reason ol the 
countless number of deep and tiring gullies ami eroded watercourses. These are 
generally 2 to 3 m. deep; but there was no escape from them: we had to go down 
into them and then up again, each in turn, and not seldom, we had two of these 
to deal with in the course of only five minutes. I hey are more or less filled with 
gravel and are grassed at the sides. Their direction is north-north-west, and upon 
reaching the lowlands, they appeared to unite into a larger stream which inclined 
steadily towards the west, though I was not able to see quite certainly because of 
the mist. After it had cleared a little, we were able to make out that die surface 
falls away for a great distance towards die north, while lar away were white scrips 
of snow alternating with dark strips of bare ground, and still farther beyond them 
a confused thickening, which looked like a low ridge of no importance, probably 
the extreme eastward continuation of the minor desert range which we subsequently 
crossed over whilst on the road from Anambar (Kan-ambal) to Atschik-kuduk. 



Fkg. S&6. MONGOL TENT AT SCHO-OVO-VJ. 


One of the larger watercourses is known as Andscha-ofo, meaning. I was told, 
Amlsduvs Earthen Hill, and named after a Chinaman, who formerly lived there. The 
ascent continued to grow steeper, and became quite noticeable as we approached 
the first hills, where the watercourses were as much as to m. deep, and usually in¬ 
closed within perpendicular scarped walls of gravd-and-shingle and sand in alternate 
layers. In places where erosion does not exercise any direct effect, the slope is 
rounded and allows a passage for the track. Some of these gullies come so dose 
together that a single wall of gravektnd-shingle, not more than a couple of meters 
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iliick, serves to part two of thorn. Amid the universal whiteness of the snow these 
scarped precipitous faces liad an appearance as of black curtains. 

The track climbs up to a small secondary pass on the left-hand slojjc of the 
brook of Hun-tu-tschuen-Lsa (the Red Spring), which runs towards the N. to 1 \V., and 
down on the other side there Is a steep descent by a little side-glen to the larger 
glen of Davoto. We encamped at the point of junction, close beside a square build¬ 
ing, its walls constructed of gravd-a ltd-shingle, the binding material of which had 
for the most part fallen out. From some fragments of whitewash that remained, 
the edifice would appear once to have had its walls painted. Our Mongol guide in¬ 
formed us, that it was a Chinese temple, and was destroyed some thirty or forty 
years ago by the Tungans at the time of their first revolt. The temple was ex¬ 
ceptionally finely decorated, and possessed a large bell and several idols. 

Nowhere did we see hard rock during the course of that day’s march; the 
country was built up exclusively of gravul-and-shingle detritus, products of weathering, 
which at the northern foot of the Anambaruin-ula form a gigantic scree, gashed anti 
furrowed by a host of brooks and rivulets running down from the mountains. The 
material consisted for the most part of the same greenstone as before. Large frag¬ 
ments were not uncommon: sometimes they assumed the shape of tables supported 
by pedestals of finer material. All the glens we crossed over, including the last 
one, Davato, in which we encamped, are much smaller than the glen of Scho-ovo-tu. 
This is strange, because the distance from the pass of Davato to die foot of the 
mountains is said to he considerably longer than the corresponding stretch in the 
cast; of the Scho-ovo-tu. On the other hand, the pass of Davato is said tv. be very 
much easier, the country on both sides of it being much let oiler. At our camp (alt, 
2805 m.) a spring gushed out in the bed of the Davato brook, forming a Large 
expanse of ice. and we were told that there is another similar spring higher up in 
a side-glen. After heavy' rain the brook of Davato is said to travel to something 
like a day’s journey from its actual exit out of the mountains, that is to say as far 
as the beginning of the belt of sand, where lofty dunes are reported to be 
heaped up. 

The grazing around the lower end of the glen of Davato was good, but there 
was no fuel. Partridges abounded there, as they generally do in the glens of tin; 
AnambartiinmU. At 6 o’clock it began to blow down the glen with almost unparallel¬ 
ed violence. This wind is salt! to be characteristic of the winter, though not to be 
associated, as the wind is in the glen of Scho-ovo-tu, with a bright sky; but it also 
blows when the weather is dull, and after a fall of snow it is sure to set in. 
Before very long the wind in Davato quickened up to a veritable hurricane; it came 
from the south-south-west and did not blow steadily, but occurred in extremely vio¬ 
lent gusts, threatening to blow over 01 ir tents, so that we Jiad to lash them down with 
extra ropes and anchor them to big stones all round. This icy, blighting wind con¬ 
tinued alt night, although the thermometer did not drop lower than — :6°. It is 
therefore a characteristic of this typical Fohn wind that it raises the temperature of 
the air. It pours down the steep northern slopes of the mountains like an ava¬ 
lanche, filling up all their glens and being compressed in them to doubled force and 
violence. But it is confined exclusively to the northern slopes of the Ammbaruin- 
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uliTi and is never observed on the southern side, nor yet in Sartiing. Indeed in this 
last region the spring and summer are said to be windier than die winter; but the 
l-'bhn of die northern versant never blows except in winter, at any rate it is much 
feebler in spring, and dots not blow at all in summer. It is clearly Iiecause of its 
local and strictly circumscribed range that the Mongol nomads j3 refer to pitch their 
tents some distance below the foot of the mountains, even though there be no water, 
and in that case the flocks have to be driven every day up to the springs at die 
end of some glen or other. The fact is that this violent Fohn wind is not observed 
at some distance from the foot of the mountains. And next day, no sooner did we 
cross over a low threshold just to the west of the end of the glen, than we no 
longer felt even the slightest breeze. This wind gave me the impression that it 
pours down the glen in exactly the same way as water Bows down a river-bed. 

On 17 th January die sky was dear, though the air was full of tiny ice-needles, 
which glittered in the sun. The snow was 5 cm. thick. The view to the north 
still continued to be obscured. Our Mongol guides declared, that all the water¬ 
courses which we crossed over unite lower down to form one larger bed, which runs 
westwards, and this is indeed on die face of it very probable. Tor everywhere the 
ground slopes away towards the Lop depression. And far away to die north I 
fancied ! could detect where that larger watercourse was situated, although at that 
season water never gets down so Tar. as well as a mountain-chain beyond it still 
farther to the north. 

During the day the country became even more difficult than it was the day 
before in consequence of the still more numerous ravines anil watercourses, all of 
which we had to cross transversely. Every other minute, sometimes indeed oftener, 
we crossed over these hindrances, while at wider intervals came the large drainage- 
channels, which issue from the bigger glens, and attain down where we were depths 
of as much as 30 m. It is a striking circumstance that the northern face of the 
Anambaruin-ula should be as it w r ere honeycombed with thousands upon thousands 
of eroded rain-channels and glens, while the gravelly scree on the south side is so 
level and so easy, and its watercourses both few and extremely shallow. Something 
must however be set down to the fact, that on the south we kept at a greater 
dtstance from the base of die mountains, whereas here on the north we were march¬ 
ing quite close to litem. Had we kept a farther distance out from the mountain- 
foot, the watercourses would naturally have lieen less accentuated, less deeply ex¬ 
cavated, as we did indeed find to be the case with the river of Anambaruin-gol, 
which disappeared in the ground at no great distance from the mountains. At all 
events there is in this respect a great and real difference between the southern 
and the northern slopes. On the former then: dots not exist a single brook which 
for energetic modelling can be compared with those on the north, and the explana¬ 
tion is to be found simply and solely in the excentric structure of die range. The 
culminating crest Is thrust a long way over to the south; the southern face is in¬ 
comparably shorter than the northern; and die great bulk of the mountains, In con¬ 
sequence of the difference in the absolute altitude of the adjacent lowlands, comes 
to lie north of the main crest and of the pass. Consequently incomparably die greater 
part of the precipitation which is arrested by this range falls on the north side of 
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the water-divide, that us die culminating crest, whereas i£ is only a very inconsider¬ 
able portion which descends upon the southern flanks of the range, l he result 
is what might naturally be expected: the gravelly scree on the northern side is 
deeply and abundantly eroded, whereas die erosive energy to which the southern 
versaiu is exposed is too feeble to leave any especially noticeable traces. 

Our route, which cut all the northern watercourses and glens transversely, makes 
jjoth horizontally and vertically a denticulated line, for on the tups of die intervening 
swellings and ridges it curves outwards towards die north, whereas in the bottoms of the 
watercourses between diem it curves in the opposite direction, that is towards the south, 
the object being of course to preserve as far a* possible the same horizontal level. 

Precisely the same character and relief are exhibited by the country at the 
northern foot of the western Kwen-hm, especially in Kirk^aj or the Forty Gullies, 
which l visited in 1S96 between Kapa and Sourghak, anti have described in Pd<r- 
martas 1 f itleilu >tgen , Erganzhft 13 1 - There, just as here, that part <«t the northern 
versant which lies immediately at the foot of the mountains consists of soft earthy 
slopes, alternating with torrents cut through the gravel-;md-shingle detritus and with 
a relative abundance of grass, which is visited by Taghliks. just as the grass is here 
on the northern face of Anambaruin-ula by die Mongols* I assumed that all the 
deep trenches which we were crossing at the cost of so much time would lower 
down become shallower and shallower, and 1 therefore asked my guides, whether 
we should not liod it easier travelling if we kept farther out from the foot of the 
mountains; but they declared dial we could not do so, lire trenches do indeed 
grow shallower lower down towards the lowlands, and gradually converge and unite, 
hiit the watercourses thus funned are inclosed between deep vertical scarped ieira*-es, 
and what is worse they traverse a perfectly barren region, where there is no water 
to be obtained anywhere. Thus the higher route that we were following was the 
only available one. Exactly corresponding circumstances are met with again in the 
country of Kirk-sag where to the north of the grazing-grounds there extends a belt 
of barren desert, desert that is in so far as it is not fertilised by the streams that 
issue out of the larger glens, e. g. the liostan-toghrak, Tolan-diodscha. Mbldscha, 
and Kara-muran. As I have already said, the transverse glen of Scho-ovo-tu was the 
largest of those that we had hitherto crossed over, litis may only apparently be 
the case, for if names are anything to go by, the Davalo (or Davoto) ought to In: 
bigger than the Scho-ovo-tu. Possibly the latter expands higher up and Incomes a 
far greater glen than wliat its lower extremity would lead one to expect 

All day we still had the Anambaruin-ula on our left hand, but the range no 
longer imparted (be same impression of majesty tliat it had done previously, the 
reason being dial we were much loo close in to its foot, so that the loftiest reaches 
were screened by the elevations down at the base. The ground was everywhere 
covered with snow* It consisted throughout of gravel-and-shingle, gravel, sand, earth, 
with occasional blocks of stone, but nowhere of hard rock. The hills and spurs 
which jut out from the mountains actually consist of soft materials, derived from 
greenstone and crystalline schists. 

Leaving the ruined temple, we travelled a short distance down by the right 
bank of the Davato, and then crossing over it, passed a small range of hills running 
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north, 2nd scpuratiiijj the glen of Davato trom the next eroded watercourse beyond 
it to the west, namely Ifc^chui-tschvien-tsa, of moderate size, and formed by two 
small subsidiary glens, which united below the track we were following. Generally 
speaking, it may lie assumed, that only those ravines and watercourses bear names 
which contain springs, and are either used for grazing or are actually inhabited. 
This was the case, anyway, with the last-mentioned glen, that of the White Water 
Spring, the upper part of which is also said to a fiord good grazing j but there is 
no track leading up it. As the Chinese names in this locality were given to me 
by Mongols, it is not improbable that they are more or less distorted, even though 
my Mongol informants themselves understood Chinese. It is however strange that, 
though the lower ends of these glens are inhabited by Mongols only, at alf events 
at the present time, they nevertheless nearly all bear Chinese names. 

In one dry ravine we came across a solitary tent, the owner of which happened 
to be absent, and so narrow was the space that the tent quite filled the hollow 
from side to side. It appeared to have been placed there solely for protection against 
the wind; my guides did not know the name of the ravine. A little lower down 
in the same hollow we saw jet another tent. The next glen, called Sehin-go. was 
rather large anti deeply trenched; in its western perpendicular scarped terrace are 
two earth-caves, bearing signs of having been recently used. This glen neither con¬ 
tains any spring nor possesses a track in either direction, up or down, A little 
higher up, there stood on one side no less than ten yurts in a clump; but their only 
inhabitants were women and children, the men being absent, either hunting or gone 
to Sa-tscheo. After that came the two large glens of Igo-jempen and Sigo-jempen, 
that is One Wall and Four Walls respectively, these names alluding to certain mins, 
of which only faint traces remain. Just below our track the two glens unite and form 
a broad, deeply cut watercourse, with a vertical escarpment of gravel-and-shingle on 
each side- The former, Igo-jempen, possesses a spring and leads up to a pass. 
An ok! track, now* however seldom used, is said to proceed from die upper part 
of the glen westwards, crossing the higher reaches of all the larger glens which we 
had before us during the rest of the day. and finally it strike the glen of Aksii; 
consequently it runs along the northern side of Anambar. Sigo-jempett also pos¬ 
sesses a spring. The glen of Sa go, the Mongol name of w hich is said to lie Ike- 
saro. has a spring in its very highest part; this glen is one of the very largest of 
all. Between it and $igo-jemj>en the surface is furrowed by an endless number of 
tiny rainwater channels, which were nevertheless irksome and wearisome to cross. 
Another big glen is Ike-ergeto, which upon reaching our route divides ddia-Iike into 
three arms (alt. 2540 m.) The next glen bears tlie name of Lang-scha. so called 
from a wolf-trap which it contains constructed of stone. After that we skirted the 
blunted, rounded front of a series of hills, gapped by a number of rather deeply 
trenched ravines, fairly broad at the top, but narrowing towards the bottom. Amongst 
these I noted the name of Muchur-tlavo, which 1 was told is equivalent to cul-de- 
sac; tlie path which runs up this glen leads to nowhere. Another name is Dundu- 
gol or the Middle Kiver. A larger glen, possessing a very wide, trumpet-shaped 
outlet, is called Chara-tschiloto, or tlie Black Stony District, We pitched Camp 
CXXV in a glen of medium size immediately east of Tsagan-davo (alt. 2551 m.). 
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By thus crossing over all these watercourses, ravines, and glens at right angles, 
tme naturally obtains only an incomplete conception of their sever?] topographical 
situations, their feeding areas, and their lower parts. Our Mongols told us however, 
drat all the glens which we crossed in the course of this day originate in the crest 
of the range which constitutes the eastern continuation of the Anambaruinmla. 1 Ins 
particular range possesses no snow, and can be crossed at intervals by more or less 
difficult passes. On the oilier Jtand the big glens which lie west of Camp CXXV 
start from Munkijr, or the perpetual snows which are heaped up in the central 
parts of Ana mb arum-ill a, adorning the loftiest summits of die great mountain-knot. 
As for the direction assumed by these watercourses down in the lowlands, l was 
unable to obtain any dear conception. Seho-ovo-tu alone is said to lose itsdi in the 
sand, while Davato and Sigo-jempcn unite, and so penetrate farther north. The 
watercourses which we crossed over previous to reaching Camp CXXV an: said 
to concentrate gradually into one main channel, which proceeds towards I uj-mtirtu, 
ami to the same district several of the larger watercourses farther west are also 
said to make their way. However that may be, the surface would seem on the 
whole to slope away towards the west, although it does so with unexampled gentleness. 
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NORTH AND WEST OF THE ANAMBARUJN-ULA, 

On jSlh January we made a short stage, but the country traversed was un¬ 
commonly interesting and picturesque, hirst we crossed over two chains oi hilts 
lying north and south, and separated by a minor ravine, which however was fairly 
deep. This brought us to the verge of the very large and striking gfcn of Tsagan- 
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davo or Aksii; its great depth, 4^ to* on the right side ami 5^ tn. on the left, is 
ratljer obscured by its great breadth. Black cliffs form the edge of its left escarp¬ 
ment, On the south, that is up towards die Anambaruin-ula, it pierces a minor 
range of foothills, and is joined by a side-glen coming apparently from the south¬ 
east. It is backed at the head by a great massive, overtopped by several snowy 











3<* 


JOURNEY TO ANASfllARUTN-ULAv 


peaks, and behind tliat. again, there towers up a domed snowy summit. The road 
of which 1 have already spoken, and about which 1 shall have something more to 
say presently, runs through a gap, about 4 km. up die glen, on the north side of 
the snowy mass and south of the foothills, The broad bottom of the Tsagan-davo 
was strewn with gravel, amid which we perceived signs of copious downflows of 
water. At that time there was a thin strip of ice in the middle of the channel, be¬ 
ginning beside die track anti stretching some distance lower down. Those parts of 
the bottom of the glen which are not reached by the flowing water consist of soft 
materials, whereon scrub vegetation was growing. This glen lies at a somewhat 
lower level than that in which Camp CXXV was pitched. In places the lateral 
erosion has eaten into the hilts dial crown the escarpments at the side, '('his not 
infrequently gives rise to curious crevices or cracks, both long and narrow; and these 
may be said to lie tht: characteristic feature of the Locality. 
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The mountain slopes west of 1 sagan-davo are so exceptionally seamed with 
watercourses that we crossed over one every minute, or rather should have done so 
had they not been individually so deep and so difficult that several minutes were 
required to get across each of them. They anastomosed and separated again, giving 
rise to an inextricable reticulation; and when we glanced down towards the north, 
we saw the slopes below us likewise furrowed by a similar network of dark lines. 
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Yet farther out in the same direction the surface appeared, at any rate to the irye, 
to be perfectly level anil free from hindrances; but our Mongols asserted, that tra¬ 
velling was there impossible because of the ravines, although it is hardly conceivable 
that the relief could lie more capricious or more difficult than it was along the line 
taken by our route. 
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After crossing over a large number of watercourses, great ami small, our track, 
which was now less frequently indicated by pyramids of stone, turns south-west and 
proceeds up a large glen, which yawns like a gateway in the foothill range. 
The ascent was rather steep. On our right we had the glen of Dschong-duntsa 
cut about 50 m. deep through absolutely soft materials, namely gravel-and-shingle 
and coarse sand bedded horizontally. We gradually inclined to live south and south- 
south-east, turning into the upper end of a side-ravine, which we followed down¬ 
wards towards the west; for it was only in this way that we were able to reach 
the bottom of the Dschong-duntsa. This side-ravine is a gorge or diollow way*, 
the bottom of which, choked with debris and stones, descends with a sharp flitch; 
die walls, which gave back a resonant echo, consist of the usual gravel-a nd-shinglc. 
They are either perpendicular or even in places overhang, and appear to be alto¬ 
gether precarious, ready at any moment to topple down, especially where they are 
cleft by gaping fissures. At one sharp turn the water has scooped out a grotto, 
and in narrow places there w'ould be a similar grotto on eacli side. This deep, 
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dark gorge is quite short, but at the last angle the gloom was dispersed anti the main 
glen burst upon us bathed in sunshine, with its vegetation and strip of ice. set as 
it were in a framework- I he ice-sheet, which serpentined north-north-wist, glittered 
a turquoise blue, the snow having been blown olT it. Alongside it was a belt of 
vegetation, and an abundance of balghun bushes; and amongst these, though a little 
higher up, the water was trickling out of a spring that burst in the bed of the 
stream. About a couple of kilometers higher up the glen, there was excellent graz¬ 
ing, and there stood a Mongol camp. Traces of several such cam [is occurred around 
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the spring, and there too we found three fireplaces of brick, with hollows for the 
cooking-pots and dry fuel stacked around them. Evidently the Mongols intended 
to return to them soon. At the head of the glen we had the same majestic pano¬ 
rama that we had lately witnessed at the end of the transverse glen of Tsagan- 
davo. Camp CXXVJ was made on the left side of Dschong-duntsa, on soft earthy 
ground (alt. 359 1 tmd in a district which for picturesque beauty cannot lie 

matched amongst these desolate mountains. On both sides it is hemmed in by stu¬ 
pendous vertical cliffs or gravel-ajxi-shmgfe, sunlit parts alternating with darker parts 
in shadow, and with gloomy portals gaping wide where the side-glens and subsidiary 
ravines break through to join it. When seen through this picturesque framework, 
the grand features of tile snow-dad, ice-panoptied mountains, the culminating sum- 
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mils of the Anambaruin-ula, towering skywards behind, are rendered still more 
impressive and striking. 

With regard to the tipper route mentioned above, i may here add die 
following inform a don which 1 received from the Mongols of Dschong-duntsa. They 
told me, that at Rc-schui-tsehuen-tsa the track bifurcates, and of its two branches 
it was the lower one which we had followed. The upper branch, with which the 
above* men tinned route from Scho-ovo-tu would seem to be united, continues on as far 
as the Mo-baruin-gol, whence it coincides with our route to Kan-ambal. File upper 
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track keeps, as 1 have said, to a depression dost' under the northern foot of the 
Anatnbaruin-u9a, traversing a country remarkable for its abundant grazing, and even 
for swampy ground. It is visited by several Mongols in the summer; but in winter 
it is inaccessible because of the vast quantity of snow. The track itself is however 
anything but easy, for it climbs over a great number of passes, some of them re* 
[K>rted to be rather difficult. The upper parts of the Aksa and the Dschong-duntsa 
are separated by a spur, on the cast slope of which, not particularly steep, the 
springs of Aksa originate and stream down fcn-Jike into die great glen, the lower 
course of which we were traversing. The western slope however, which belongs to 
die glen of Dschong-duntsa, is reported to be exceptionally steep, and to be five or 
six times loftier than the gravel-and-shingle escarpment above our camp, and // was 
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about 50 m. high. Yaks anti horses without burdens are alone able to make their 
way there. Just under the pass there is a small open space known as Hama-gol. 
anil there bushes exist on txrth sides of a small rivulet that issues from a spring. 
Between that point and the spot where our tents stood the glen of Dscbong-duntsa 
is waterless. But in the summer, after rain, the glen sometimes Incomes so filled with 
water that it is unable to find a passage, and the depth to which the bed is ex¬ 
cavated is a proof of the energy with which the stream then performs its erosive 
work. Tire district above I lama-gol is called in Mongolian O)ken-tinesing, and 
in Chinese Tscheng-tseheng. From it goes off, to the west, the glen of Tsagan- 
tschiloto. 'Hie upper track is exactly die same distance from Camp CXXV1 that 
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Chara-tschiloto is from die same camp. Between the two tracks comes the chain 
of foothills, which is said to begin in the district of Sa go in die form of low 
hills, but it grows higher and bigger as it proceeds west, and finally comes to 
an end at Binguin-gol. The numerous passes along the upper track are so 
confusing that one is strongly inclined to believe, that what I liave called a chain 
of foothills is nothing eke than a series of considerable swelling* on the northern 
spurs of the Anambaruin-ula. On the other liand, from the descriptions given to me 
it is quite dear that the chain in question really is a continuous and connected range 
running east and west, and parallel with die great main range to the south of it. 
But only a visit to the higher regions in summer can dear up tin: orography. Yet 
even now we may provisionally distinguish between the main range with its sum¬ 
mits capped with perpetual snoiv; the range of foothills which possesses no snoiv. 
except for accidental patches, and is moreover pierced by the four great glens of 
Aksji, Dschong-duntsa, Tsagan-tschiloto, and Lu-tschuetHsa; and finally, for away 
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to the north, a stretch of low hills, along the northern foot of which our route was 
running. With regard to the watercourses that we had to cross over, they may 
readily be divided into three categories in relation to the three stretches of parallel 
elevations which I have just enumerated. 'Hit* greatest of these, namely the four 
just named, start in the culminating range of Anambar; those of medium dimensions 
from the range of foothills; while die smallest ravines and watercourses proceed 
from the lowermost stretch of hills. The following sketch (fig. 306). which is entirely 
schematic, shows the arrangement. 



January solli. We now rode towards the north-west along the broad water¬ 
course of Dschuitg-duntsa, which lower down appeared to broaden out still more, 
having its left eroded terrace immediately on our left hand. The escarpment grew 
lower and tower; at length, climbing to the top of it, we resumed our journey to¬ 
wards the west-north-west. the surface sloping gently down towards the north, but 
still continuing to be furrowed by ravines and watercourses, which made it just as 
tiring, especially for the camels. On this surface gravel is especially abundant, and 
amongst ft grows occasional scrub. So far as we were able to see, the water¬ 
courses were at llrst directed towards the north; then however they seemed to io¬ 
dine towards the west. To the north we perceived a tract of yellow, clearly drift- 
sand. and to the north-west a minor ridge, one of those that we crossed over later, 
though we were unable to see it distinctly because of the haze. Every now and 
again we caught glimpses of the snowy peaks of Anambaruin-ula to the south. It 
was however impossible to attempt to identity them individually with the peaks which 
we had noticed from Sartang. As seen from the north side, they appeared to be 
more intimately conjoined together. The snow-line seemingly lies higher on the 
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northern side, though tliis is probably an illusion, occasioned by the difference in 
relative altitude between Sirtang and die Gobi. There do not appear to be any 
similar outstanding peaks to the west of the culminating knot of Anambaruin-viia, 
Such peaks as do exist in that direction bear streaks of snow only, not continuous 
snow fields, such as might give rise to rudimentary glaciers. From the firn expanses 
of the great central knot certain small hilly »ice-braes* do indeed proceed, yet they 
too appear to be of a rudimentary character. 
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Tlfe next transverse glen of the first magnitude is Fsagan-tgchiloto, though 
it is not so big as either Aksa or Dschong-duntsa- From it one can count lour 
parallel crests or ridges to the south, although two of these are but branches or off- 
shouts of two larger ranges, Portions of the glens of Olkcn-tiinesing and Ara- 
timesing are also visible from the same place, though one can only surmise what 
is the jiosition of the former, namely that it lies behind die dark ridge. Tsagan- 
tschiloto is formed by at least two glens containing springs, and these unite at the 
jxjint where we crossed over the system. 

After that the slopes of the mountains still continued to be scored by count¬ 
less numbers of small watercourses and rivulets, tiring to travel over. We no¬ 
where observed bard rock, nothing but gravel-and-shingle detritus, grey granite, 
striped granite, gneiss, several varieties of mica-schist, quartzite, crystalline schists, 
greenstone etc.; fragments of stone of rather large dimensions were nut at all un¬ 
common, In the larger transverse glens we generally saw, about a couple of kilo¬ 
meters higher up than our route, very steep mountains of a red colour; judging from 
their shape they consisted for the most part of die accumulated products of disin¬ 
tegration. And it is from this circumstance that the next large transverse glen derives 
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its 'Uimt! of Ulan-gol or the Red River. This is broad and filled with gravel, through 
w ich run several water-channels; die glen itself is formed by the convergence of 
.several jrleosi oamiag from different directions* 

After that we crossed over Gang-go, a pretty considerable glen of the second 
rank, that is it does not start from die main range. [ was amazed at surprising in 
this glen five wild camels, namely a Irnghra (male) and four she-camds, Upon 
being shot at they fled northwards down the glen, but nevertheless stopped within 
sight and began to graze again. During the course of die day we perceived in 
the snow numerous tracks of wild camels, proving that the animals were then up 
on the good grazing-grounds and amongst the snow-drifts. The amazing thing about 
tliis is, that the wild camel, which in other districts where l have come across him, 
is so exceedingly shy and cautious, should here, at the northern foot of the Anam- 
baniiii-ula, Ik: so bold, and entertain so little fear of the human dwe lling s in die 
vicinity. 





Fig, 2U5. THE CAMELS EATIXtl SNOW. 


After crossing over the glen of SchtHhgO, which also is of secondary rank, 
we travelled south-west, making for a small threshold, which afforded a glorious 
view of the large glen that Jay immediately to the west of it. namely Lu-tschuen-tsa. 
quite a refreshing sight amid the everlasting grey of the stony landscaj*. In its bottom 
was a sheet ot ice. in part glittering bright, and blue, in part covered with snow, with 
open rivulets trickling along here and there. I here was any quantity of high, thick, 
yellow grass, as well as hushes ami thickets, and, what was better titan all, a couple 
of groves of small willows on both sides of die river. After seeing this beautiful 
oasis I was no longer surprised dial the Mongols should prefer Lu-fcschuen-tsa to 
Kan-ambah 1 lure too we discovered die niins of seven stone houses: only a very 
small portion of the plaster on their interior walls was still remaining. On die left 
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terraced bank were some cultivated fields in a very good state of preservation. They 
are arranged in terraces on an amphi theatrical plan, in such a wav that the stream 
of water, which was led off from the river by means of a canal arm, watered first 
the top patch, and after that flowed down to the next below it, and so on. The 
low walls through w'hich the irrigation water made its way by small gaps bore plain 
indications that it could not have been long since these fields were cultivated. On 
the right bank there a miniature Chinese temple. The vegetation from which the 
place derives its name of the \V illow Spring covers but a very small space. The 



Fig. *y6. on the ice or the i.U‘T5! , hukn-t^akr<-h>k. 


glen appeared to come down trom the S- jj 5 11 ., and to proceed onwards towards 
die north-north-west, to the above-mentioned Tuj-murtu, distant a long day's ride 
on horseback. I'rom the neighbourhood ol the spring, where we encamped, die 
Upper road was stated to be exactly as far as Dsehong-dunua is from the same 
spot. In lact where the upper road crosses over the Lu-Lschuen-tsa {2441 ni.) the 
latter is very' narrow and difficult of access, being choked with big blocks of 
stone. I he springs which feed the glen stream are situated close under the 
edge of the perpetual snows, so that it is just as impossible to cross over the Anam- 
barum-ula here as it is by any of the glens farther west of Davato. Passes there 
indeed are, but they are impracticable, as well as superfluous, for it is possible to 
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TUNGAN HOUSES AT LU-TSCHUEN'TSA 
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ma ke a c ire uni am hula lion of the entire mountain-mass without any very great loss 
of time. 

The glens of Dschong-duntsa, Tsagan-tscbiloto, Lu-tschuen-tsa, and Holusta 
are said to meet together and give rise to a common drainage artery about to lent- south 
oi I uj-murtu. J his watercourse is reported to cross over not only a minor belt of 
sand, but also the small mountain chain which we saw at a distance, and which 
forms an eastward continuation of the mountains that we climbed over on the north 
ol Kan-ambal. Hut the oral descriptions that were given to ire in this connection 
are not altogether reliable. From our route there appeared lo be two small paral¬ 
lel ranges running towards tile east-north-east. Their position would seem to indi- 



Fig, jyj, mouth or Lu-Tscaees-TSA, 


cate that they probably belong to the same system as the two desert ranges which 
I crossed over when making for the Kumk-tagh; though these are not indeed con¬ 
tinuous, but are gapped in two or even more places in the same manner as the 
tittle ranges are that we saw to the left whilst on the road to Atschtk kuduk. Fos- 
sibly the large drainage-artery alluded to makes its way out through a similar gap. 
The mysterious district which my Mongols called Tuj-murtu would appear to lie 
situated to the north of the small desert-ranges. After heavy rains the water is said 
to descend as far as the locality in which we then were. The stream of Lu-tschuen-tsa 
in particular, which appears to originate in the very loftiest regions of the Anam- 
barum-ula, is said to swell in summer to a really imposing flood. In the matter of 
wind, this present locality is unlike those which we had previously visited at the nort¬ 
hern foot of the Anambaruin-ula: gusty winds of a fohnal character are stated not to 
occur here at alt. Strangely enough, the prevailing wind in the spring is said to 
come from the north-west, quite the opposite direction to the prevailing wind of the 
Lop region. At that season sand-storms sometimes occur, and on such occasions 
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?** i r be ? 0m ® J° , tha ; e3ttent char S^ ^ ami sand. that ft fs impassible to 
travel, and everybody has to halt wherever they happen to be. 

I was told that it was only three years since this locality ceased to be culti¬ 
vated, 1 he old^t man amongst my guides recalled that some fifty or sixty* years 

six { r' Viai haj *** ******^ hm ^ ^ ^ ^ 

lhh7h ' ngan bnjke m for tk: >’ were billing to mafee common cause 
hi Inf ^genfc>. Near our camp were the remains of three houses, and a little 

higher up the mins of five others, all said to have been built by Tunuans Proh- 
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guides were convinced that the stone walk ? ‘ ,V tg °' ‘^ nywa ^ rn y 

*"“• “ d *° m M ** * £•*«» 












CAMP A7 MJ-TSCUUtN-TSA. 
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Four Walls respectively, What amount of historical truth there may be at the 
bottom of this tradition, current amongst the Mongols, l am unable to say. 

On 3 .st January we rode through a country that was cut up with ravines and 
watercourses to yet an even greater extent titan hitherto; »t was excessively tiring 
and trying to the patience of our loaded caravan. 'I he ground was everywhere 
strewn 'with coarse detritus and fragments of stone, some lying on the surface, 
others uplifted on a sort of pedestal ol hard sand, which resists destruction, w ie 
die softer material all around it Is washed away. Our route led towards the north¬ 
west, west-south-west, and west. The belt of vegetation and the .cc^heet of Lu- 
tsclu.en-tsa both came to an end a little way below our camp. After that we kept 



Fis* UQO, AT ll TS-iHUtS tSA. 


to tin- rkd« terraced bank, the track being good so long re « continued paralle 
with the watercourse. At length « eroded over the ..atcrcounse, which appeared 

to stretch a long way towards the N. to” W. To the X. 5 ° W- « l«« 7 * a * 
word promontory or the nearest little desert range, whilst ns eastern estremity 
visible to the N. 40° E. Still farther towards the north-east we saw smaller groups 
of mountain*. though faintly outlined like mist. Quite dose to the westward pro¬ 
montory 1 have mentioned the Lu-tschucn-tsa glen appeared to intersect die water¬ 
course we were following, and after that it appears, as I have already stated, 
break through Urn more northerly anti rather higher of the two desert tanges. 

What forced as to turn to the north-west was a fairly large spur of tire Anam- 
baruin-ula, though it was built up entirely of soft materials. Its position was im- 
mediatelv west of Lu-tschuen-tsa. When it at length terminated, the road, marked 
at intervals by cairns of stones, curved round to the west-south-west and, sedulously 
following the contours of the mountains, wound backwards and forwards a thousan 
limes or more. Evidently the eroded watercourses are easiest to cross over just at 

ilitin. Jetrmty b l Crntrat 4iia. Hi. * 
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!!t ,r mL | U hm ‘ tU ? break t ° ut ° r thc Below that they begin to con- 

more ST ^ ** ^ ° f ** tom;m8 ' augmented, results m a 

■ , olu *^ e skp of Lu-tschuen-tsa, we crossed over a small secondary 

w r tc ; a,,d 7 ? ^ ** *■ «* *. 

.,J (,« r^STS b S C muun,ains far "“ e *»•«. terminates i„ a 

* i . v ' f J L t l :av mes w&h perpendicular walls — nothing but gravel 

pieces o stone, grey and desolate, yet withal picturesque. At the first glance, 
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It iook^d to l>e a shetr impossibility lo tret cam^k anvs^ a i 
through the gravel-and shingle, and vet ic did mc^-d m am ‘ 

&tog-gO, Once across, we pushed on up the left btnL- f ^ 3 ** bn ° Wn “ 

wards the south-west, the route befog airain for a ** Wa , te ? out1se > m ’ 

This watercourse hugs closely the foot of a nrecinirV t!^ rdatlve ^‘ K ,ootJ - 

of small gorges and ravines, deeu cn-, , ( " lrotJ gh which, burst a number 

and lihv r, all M with detritus. « 

small, some of medium size; one of these a!*, bear- .l sc,mt 

Another, known as Otun-go, is |HI JX Z, ^d Z T" , 
with triple terraces, while its bottom is fill'd with !*' and ls provided 
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gli-n one or two kilometers from our route, In a locality in which again traces of 
former cultivation exist. Hie next name is Kain-go, a large anti broad water¬ 
course. After that we passed on our right a considerable swelling of the ser¬ 
iate and, traversing broken ground, approached the entrance to the deeply trenched 
and narrow glen of Gaschun-gol, in which there was a spring yielding water slightly 
saline. .As usual, it Imd given origin to a sheet of ice and for a short distance, 
though tor a short distance only, afforded nourishment to good and abundant vege¬ 
tation, I he glen has a wild and gloomy aspect, being a true gorge ensconced 
between walls of granite, heavily streaked with bands of black and grey. The de¬ 
tritus throughout this district consists in part of granite of every- conceivable variety, 
in pan of other crystalline rocks. The altitude is 2274 m. 

Here again in the vicinity of Gaschun-gol we surprised a troop of r6 wild 
camels, three oi them bughras, the others shc-cameU. They were peacefully grazing 
in company with a dozen kulans. 

On 22nd January' there was a violent gale in the glen of Gaschun-gol. the 
wind coming capriciously in gusts and squalls. After crossing over a flatter swelling, 
we marched south-west up the rather large glen of Da-lt—go, its watercourse broad 
at its lower end, and then over a couple of ridges, as high and steep as the walls 
of a fortress and running towards the north-east. From its western side one can 
reach the lower part of the glen known as Holusta (or Holustaj); which in its turn 
is joined by other side-glens and thus forms a principal glen, that vines not appear 
to unite with Darie-go, In this glen the brooks from the spring of Holusta had formed 
an extensive sheet of ice. Beside this brook we made our way up, bushes, grass, and 
thick kamisch growing on both banks; it is from this circumstance that the gkn gets 
its name. Notwithstanding the cold, the brook was only frozen in the expansion 
of the glen. Camp CXXTX (alt. 2407 m.) was formed near the walls of a stone 
house, while a canal, carried along the hills on the left of the glen, had been used 
to irrigate the wheat-fields. Some thirty years ago four or five Tungans are said 
to have spent the warm season of the year here, cultivating wheat and barley. The 
spring of I lolusta was situated just above our camp. The watercourse of I (olusta 
as well as that ot Da-le-go both descend to Tuj-murtu; indeed the brooks from 
over a wide area ail appear to converge upon that place as into a funnel. This is 
looked upon as a very windy region, especially in the winter and spring; at the 
time of our visit the wind was blowing from the west-south-west. At length we 
found hard rock again, at the entrance to the glen, but it was excessively weathered 
and friable, and consisted of striped granite or crystalline schists; while at the camp 
we had black crystalline schists with white veins anti crystals. 

From this point, which Uttledale calls Holosetagh, my route coincided with 
that traveller's as far as Kan-ambaL On the Russian map we find the names of 
Cholustin-su and Cholustan-gol. Its Choptschik was not known to my guides. One 
of the watercourses east of Holusta it calls Tumlrtu-gol; this k identical with Tuj- 
murtu, and possibly it does as a fact designate the united stream that runs down to 
die lowlands. 

The violent gale continued all night and &l] day on the 13rd January. The 
mountains were shrouded in clouds, and at ? p»rn. it began to snow softly, and so 
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continued for an hour. In the country that we then proceeded to traverse there was 
a considerably greater quantity of snow than hitherto. The track was much better, 
and it was only at tile beginning of the day that we had any ravines to cross over, 
and they rati down to luj-murtu. lo the north, we saw in the nearest desert 
range a gap known as Dava-go, lying to the west of l uj-murtu. A broad, shallow 
glen, with an abundance of vegetation, is called Bmg-go. After crossing over a 
minor spur running towards the north-west, we came down into the glen of Lu- 
scliui-go. After that we descended for a good bit across favourable ground, sheeted 
with snow, Immediately on our It ft we had tbt; in on jus ins, with their wild crags 
and clitts and capricious glens. Here too we were able lo distinguish apparently 



Fig. JOt. THE JCACE WHERE SXOW WAS FOLK!} IN THE KUEOK-TACll (SEE VOL, || |*. IO S>, 

two dilTerent crests. We now crossed over the lowest point of the entire region, 
namely a broatl watercourse, into which gather all the drainage channels of the lo¬ 
cality. After that we again ascended towards the south-west, going up by the glen 
of Ma-chung-go, pretty big and distinctly outlined. This led us to the south. On 
our left, that is to the east, rose craggy spurs of notable dimensions, and on the 
Opposite or western side smaller, detached groups of mountains. We saw the upper 
part of the Ma-chung-go to the south-east. Farther towards the north this i* re¬ 
ported to be joined by the Lu-schul-go, and then to unite with the Hing-go, and 
finally to enter the Dava-go. ^ * 

*Hte track soon quitted the Ma-chung-go, and climbing up to a small thresh¬ 
old, proceeded to ascend a little side-glen to the west. Once more we turned our 
faces towards the south, the mountains receding somewhat on the left, though we 
were unable to see them clearly for the blinding snow; while to the north-west we 
perceived the nearest little chain of foothills. The next watercourse is called Fr-to 
setiui; it is rather shallow and insignificant, and possesses not only scrub vegetation but 
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also, somewhat higher up in its bed, a spring. We now proceeded south-west across 
very level or gently ascending ground. The country was open. Two or three smaller 
hills here are known as Dcnjhn-tsa, In front of us we had the mountain-ranges 
which embrace between them the Anambaruin-gol. Camp CXXX was pitched in 
the vicinity of the glen and watercourse or Sa-go (alt, 2809 in.). On two separate 
occasions we saw troops of wiki camels, consisting of 15 and 20 head respectively. 
The latter troop were in the glen of Er-tu-schui at about two kilometers from our 
route. Upon the approach of danger they always fly towards tile desert, not up into 
the mountains, where they might be ambushed- From the numbers that we found 
at the northern foot of this mountain-knot, the wild camel would seem not to he 
disturbed there in winter by the Mongols, 



Fig. 30a. A SlGXCOL or axamharuuoula- 


One of the left-hand side-glens of the Ma-clmng-go, not visible however from 
our route, is said to he called Niu-li-go. Towards evening the atmosphere cleared, 
and we saw south and south-east from our camp magnificent snow-capped mountain- 
masses glimmering white and steel-blue. We had now readied a more desolate 
part of the region: there were no longer either bushes, grass, or springs, only scrub, 
which supplied us with excellent fuel, though with only wretched grazing. In place 
of springs there was snow. During the course of tile day we several limes passed 
hard rock in the headlands anil buttressed spurs. The rock was grey granite, brittle 
and weathered, black mica-schist, and light micaceous granite. 

The 24th January was our last day's march before reaching A nambaruin-gol 
or Kan-amhak Our course was first to the south-south-west and then to the west- 
south-west. The wind blew hard against us, ami the snow was decimeters deep, 
being heaped up in veritable drifts in the ravines and watercourses. While on the 
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preceding day we had rather increased the distance between ourselves and the foot 
of tile mountains, we now gradually approached them again. The country was on 
the whole favourable, and ascended gently towards a small threshold, from which 
we again went downwards to Kan-ambal. We crossed over a great number of small 
watercourses, none very deep, and all running towards the north-west. The first 
of them, Sa-go, was in fact so shallow that it seemed as if it would soon die away 
in the gravel. The second, Go-tsehe, is still more insignificant. Here a little grass 
began to make its appearance in the shelter of the scrub. We approached the 
mountains again at a glen-opening called Tsehing-ba-dst, or in Mongolian Knkb- 
bore. from this point, Dunde-halga or the upper (properly the middle) of the routes 
which 1 have alluded to above comes out to the N. 58' E. We then kept for a space 



Fig, 503. A CHINESE FAST* MET SiTTH ON THE ROAD. 


close to the foot of the mountains, which here consisted of beautifully rounded, snow- 
dad summits. On our right we had a series of detached lulls: we appeared to be 
marching along a latitudinal valley or hollow between the lower slopes of the mount¬ 
ains, resembling those which we imagine to be followed by the upper road. In the 
shallow' bed of the Tsching-to there was an ice-sheet. This channel runs down to¬ 
wards the N. zo W., and is bordered on the left by a stretch of hills. We had 
still a great number of smaller gullies to cross over before we struck down into 
the broad and great valley of Mo-bamm-gol (also called Mo-bamn-gol or Mo- 
bars), the upper part of which we liatl seen on our outward journey just where it 
cuts through the main range of the Anambarum-ula. As far down as where we 
then were it contained a tiny flowing rivulet, white water came trickling out of the 
springs in the face of the scarped terrace on the left. At the head of the trans¬ 
verse glen the altitude was 5585 m„ but down where we then were only 2991 m 
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I litis within a very short space the contour drops 594 m. We may safely assume 
that this transverse jjlen is narrow, steep, and wild. Here, and extending a long 
down the watercourse, there was a gigantic blue-green ice-sheet, swept clean 
of snow, and entirely tilling the space between the scarped terraces. It sloped to¬ 
wards the N. f W. About a hundred meters from its left bank is a tow threshold, 
on the other side ol which a relatively well-grassed glen proceeds towards the north¬ 
west. In the same direction we now saw distinctly the nearest of the little desert 
ranges. Ascending a minor side-glen, we reached a small pass (3095 m.) f lying 
i ..nth 1 h amongst soil material anil forming a flat water-parting. I’roni it wc went 
down to Kan-ambaJ through the same broad valley, bordered With low, rounded 
heights, the end of which we had passed on our left on the journey out. There 
can be no doubt it was by this valley that Littledale travelled. Tire grass here was 
good. The watercourse keeps close to die northern foot of the mountains, the path 
leaving it for the most part on the right. The stretch of mountains which here 
separated vis from the Desert of Gobi, and which is pierced farther west by the 
Anambaruin-go!, was called by my Mongols Hun-to-jor. The upper stone walls, 
which are reported to be called Sdian-jempen, were hidden from us by a small 
buttress of the mountains known as Chara-udsur. My Mongols also told me, that 
two small side-glens, which come from the south and enter the Anambaruin-gol at 
Kan Timbal, are called Schi-tsclmen and Che-go respectively. They run parallel 
to one another, and in the former Is a spring, with an ice-sheet. A third glen is 
called iSandscha; it descends from the little puss of SchHang-to which we crossed over 
on the 1st January. From the minor pass that we crossed over tills day we obtained 
an excellent view of the lower expansion of the Anambaruin-gol. Upon reaching 
our former camp we found nothing altered, except that the snow lay fairly thickly 
in the valley. We learned subsequently that this district is occasionally visited 
by Mongols. The summer before none had visited it, although the previous winter 
and spring ten yurts were pitched there for the space of 6 months, and after that 
the people had returned to Sartang by tile route that we followed on our journey 
out. Some ten or a dozen years earlier a Chinaman had occupied the stone huts 
which we saw lower down in the transverse glen, and with the help of two labourers 
he sowed barley and wheat. The locality is said to be notorious for its violent 
and sudden winds, though they will not bear comparison with those farther east 
The only travellers whom we met throughout the whole of this great circular tour 
round the Anambaruin-ula were two Chinese, whom we met on this our last day; the) 
were in charge of a caravan of 10 camels, conveying dried fish, packed in large bund¬ 
les and bales, from Abdal to the merchants of Sa-tscheo, ! hail never heard speak of 
this little local tradio in fish, a commodity the Chinese arc: very fond of, and it is to this 
chance meeting that I owe my knowledge of it. The reason why the Chinamen choose 
this lower mountain road rather than the incomparably shorter and more convenient 
desert route, which can very easily be traversed by camels in winter, is of course simply 
and solely the grazing and the springs. This traffic can naturally only take place in 
winter, when the fish are frozen. The two Chinese said that they had been to Lovo- 
nur: which proves that at any rate some of them, less well versed in the ancient 
geography of that region, do apply the classic name to the Kara koschim as well. 
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This concludes my description of the geography of the Astiu-tagh system anti 
that of the Anambaruin-ula. I propose in the fourth volume to return to this sub¬ 
ject, when I will attempt lo give a general review of the orographica] structure anti 
the relations of attitude. Here 1 will only point out. that 1 found the Astiirtagh 
system to consist of at least two parallel ranges, each successively forming the water- 
parting and dividing-line between Tsajdam and the Desert of Gobi. The Atlant¬ 
ia ruin-ula consists or a very’ massive range, crowned with perpetual snow, with, to 
the south of it, a minor chain considerably shorter than die main mass. On the 
north too it is accompanied by a less regular range of foothills, though from the 
route that wc followed they were not very' distinct. In the extreme east, where we 
crossed over it. the* system consists of a single and relat! dy loiv range. 



Fig. 304. MV I'iJJT AT KAX-AMDAl.. 
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For the purpose of carrying out - thorough exploration of Anambamin-ula, it 
would be necessary to have a fixed base of operations either at Sartang or at 5a- 
tscheo. whence one could, with the help of trusty Mongol guides, penetrate into the 
hidden glens and byeways of this great mountain-mass. The names which were 
given me during the return journey along the northern foot of tile mountains are 
reliable enough, although l cannot answ er for the Mongol pronunciation of tin- Chinese. 
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this being a language 1 am rot master of* On the other hand [ had no guide 
along die southern foot of the mountains, ami the attempt to allocate names there 
Irom ^artaiig or from the northern route did not prove feasible; consequently I have 
only' entered one or two which appeared to me to be sufficiently trustworthy. The 
same remarks apply to a number of names west of the Anambamln-gul; these too 1 
am unable to enter upon my map, although they prove tliat the Mongols possess 
names for the glens and passes in tile eastern Asrin-tagh, at any rate as far 
west of the Anambaruin-gol as their migrations extend. Thus the Hong-lu-gu is 
said to be the name of a small glen situated east of the little pass of Schi-iang-to; 
Litdedale calls it Kong Lugu. Schinne-kqtel is a pass in the southern range east of 
Ja-ma-tschan, across whir 1 ’, a track leads to Sartang. Sa-lang-tsa is the name of a 
place where gold is found immediately cast of Ku-sduii-cha, where occur sand-dunes, 
bound together by* vegetation, Hu-du-so is reported to be the name of a district 
in the eastern Astin-tagh, and the southern range there is known as Tsagannda, 
while die mountains south of Sa-tscheo are called Nan-sun (Nan-schan), The spring 
which, on the authority ol my Mussulman guides, I have called above Ja- ma- tscha n. 
was called by the Mongols Ja-ma-ischueu-tsa. 
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Finally 1 append here a sketch executed by one of my Mongols, and representing 
the Dunde-halga, or Middle Road, alluded to one or twice above. It is called the 
> middle* road because it lies lie tween the southern route which we followed from 
Kan-ambal to Sartang and the northern route which we followed from Scho-ovn-tu to 
Kan-ambal, The sketch shows tliat portion of the route which runs westwards from 
Davato, having on the left, that is to dn: south, the great main range and tin the 
north the foothill range. Its course was described to me in the following terms: - 
After Davato comes a glen called Sa-go; then over a little pass one reaches IV 
lang, a tract of low hills, separated on f be other side by a second and easy pass 
from Aksa. After that comes Nan-tschuen, or the Southern Spring, Chara-tschiloto. 
and the pass of Charakiiteh from which point the foothill range assumes larger 
dimensions. The glen of Tsurtu in-go! enters that or Dschong-dlintsa, but between 
the two lies a pass. Then, after yet another pass, comes Hama-gol and then the 
pass of Hodschane-kotel and OJken-tamesing. Further there are Tsagan-tschilotuhv* 

fi tdim. Jmrflfr f h Crxtrii! Aits.. If/* , 
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Hojte-sala, Lu-tsdrui n-tsa, the pais of Himtsovaguin-kotel, the Chinese name of 
which Is Clioang-tso-va; then the mountainous region of l lan-tologa, The glen of 
Choang-^tsChvagtim-sala joins that of Bing-go, ami into this also enters, from the left, 
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that is tile west, the glen of Selling -go. Beyond that come the glen of \ivi-io, 
Ma-chnhg-go, Nukun-bure, Cr-to schuj-tsa-le, the pass of Koko-kbiel, Kr-to^cluuguin- 
gob Sa-go, Ga-Lschiien, and finally Tsching-batse, where the upper road joins the 
track that we followed- Here therefore the foothill range comes to an end; and 
as fur the main range of die system, we have already ascertained that it is pierced 
by the Mo-baniin-gol not very far south-west of Isching-ba-dse. 
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TSCHAKKI.IE. THE START OF OUU CARAVAN FOR TIBET. 





CHAPTER XXIV. 

UP THE TSCHARKLIK-SU TO THE KUM-KOL. 


Fn the preceiling chapters I have described several parts of the great double 
range o! mountains that form the southern boundary wall of the country of Lop. 
JJ remains now to describe yet one more journey which l took across these 
^rth libetan mountains from north to south. 

r .|- , rh< : Stertigr-pomt of die great journey which I now began was the little town 
o seharklik, winch at die present moment seems to be enjoying a wave of pros¬ 
perity, the Chinese authorities doing all in their power to attract people to the place 
and to make it abad* or ^inhabited*. Whilst discussing the I-op villages and fishing- 
stations along the lowest part of the Tarim, we have seen that a large proportion 
o) the inhabitants spend the warm season of the year at '['seharklik, sowing and 
reaping. Hie Chinese arc awake to the fact that for defensive purposes ‘I scharklik 
TS possessed of a certain degree of importance. In the year igg6, during the Turnon 
revolt, a small garrison was stationed there, and others at jurt-tschapghan and 
J schertschen. I be soil around the little place is fertile, though the means of IitT 
gat.on arc not particularly favourable Tic quantity of rain that falls is so ksigni- 
Iicant that it may be left entirely out of account, For their water-supply the peobfe 
are dependent upon the stream that flows down the bed of the Tscharklik-su from 
ihr Astm-tagdi. a rather precarious supply, because in dry summers; it i s for too 
little for the purposes of irrigation. Consequently the crops sometimes fail and turn 
out badly; but most years the supply of water ts sufficient for the wants of the place 
I seharklik lies scattered, though most of the houses are grouped round die 
bazaar, winch consists of a single street. Here and there are small, but rather 
pleasant orchards, and their fresh greenery is all the more inviting because the 
approach to the town is from every direction across a barren desert. 1 add two or 
three photographs, which will give an idea of the general character of Tscliarklik 
[ lie) 1 were .alien u, the neighbourhood or tile scraj. where I stayed f„c weeks bc-for.' 

setting out on my lung journey across Tibet, and where my caravan of horses’ 
camels, mules, and asses was equipped * 

Whilst this caravan travelled by the longer, but easier, route vtd Tatlik-bulak 
and Bagh-tokaj to the western end of the Lower Kum-kft], 1 myself chose the read 
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up the Tscharklik-su a route in part rather difficult and seldom used. In fact 
tiat wiiy o reaching the libetan highlands had never before been attempted bv a 
European, Hence 1 was anxious at all costs to fill up a gap that would otherwise 
e.vtsted m the map oi the extreme north of the highland region. Anti 1 felt 
us task m be all*, more incumbent upon me, because the picture of the upper 
^charkhk-su which is given on tile map of the Russian General Staff, and indeed 
un all Other maps of Northern Tibet, appeared to me * priori extremely impro¬ 
vable. And we dull find that the preconceptions which had been formed both of 
the orograpbcal ami of (he hydrographical relations are indeed very inaccurate and 
oils eat ing. Hie reader will readily be able to convince himself of this by Com- 
panng my general map of the region in question with any other map, he thinks fit. 



Fig. 3 o 7 . ur camels eating mal« lx tsciurkuk um the start ro* hkt. 


Immediately north of the bazaar of Tscharkiik we crossed over a hr** ant 
which issues from the right bank of the river. The slope of the country even 

terc is so decided that the 6asc/,i or »faead> of the canal is only a couple of kilometer 
above the tow n. On the other side of it we -o , i . , 1 Kilometers 

through which runs a broad, shallow bed, then bowcv^^rfmh' dn 3 ^ I*™ 
giving rise but seldom to sil-su, ur .overflow wa t^» IhLfc ^ ^ '* ** 

the mountains after violent rain. On the left bank of this ri t 1 t “ l j rcnt f ™“> 

,CMr ' ^ iK ™" s *■« *» - — P-t crumbietlZ^ A^rnotr 
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mams are a few walls of sun-dried brick. together with a number of quite low 
ndges of stones arranged in squares and oblongs, showing how the former houses 
were grouped. Hi is was clearly a former predecessor of Tscharklik, and to judge 
rroni the ruins that survive there must have been a pretty large number of houses. 
Ihe cause of the existing town being removed eight kilometers lower down would 
seem to be changes in the course or tile lower Tscharklik-su, A few kilometers 
farther south we find yet another kqna-schahr, though it consists of nothing but 
heaps of yellow day, amongst which the sun-dried bricks show distinctly here and 
there, I his would appear to be a yet older forerunner of the old Tscharklik that 
l have just described. Its ruins lie on the left or western side of tile artificially dug 
canal, die t>asc/ii or >headi of which is on the left bank of the Tscharklik-su. This 
canal does not however carry water to the little town itself, but to the steadings 
and hamlets that lie immediately west of it. Thus the lower Tscharklik-su flows 
between these two ariks; though at this season it contained only a very small 
quantity of water, for almost the whole of its volume was being led off in the 

Hi nn TjHi 


Our route was east-south-east, following the Tscharklik-su, the bed of which 
we forded twice before definitively keeping to its left bank. The ground was some¬ 
what broken, and consisted for the mist part of coarse sand, perfectly barren. The 
ascent gradually grew steeper, and at the same time the river-bed became increas¬ 
ingly narrower as well as more deeply sunk. The atmosphere being exceptionally 
clear, the range of the Astiii-tagh to the south was outlined with great sharpness 
and distinctness. It was pierced by two widely gaping glens. The one to the south¬ 
east really is a transverse glen, being that by which the Tscharklik-su makes its way 
out of the mountains. The other glen, to the south-west, Ls smaller and k known as 
the Kitruk-saj; this was the goal of our second dav’s march. 



Camp ! was made in a perfectly barren region, close to the summit of the 
scarped terrace on the left of the stream. Here we had a rejietltion of the charac¬ 
teristic relief forms that we find again amongst the eroded watercourses of Kirk-saj. 
The Tscharklik-su runs at the txittom of a very narrow gugy, 3<J to m _ ^p, 
a veritable gorge or ravine, cut through the beds or detritus or gravd-and-shingle 
which have accumulated at the northern foot of the Astin-tagfa. On both sides the 
gravel-and-shingie walls are vertical or exclusively steep, and the only spot at which 
it is possible to get down into the bed of the stream is at Camp l, where there exists 
a steep fissure or side-ravine. By means of this it is possible, with due care, to lead 
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one's horses down to a small expansion at the bottom, known from the scant}' ve¬ 
getation which grows there as Jigdelik-tokaj, The profile of the glen is shown in the 
accompanying illustration (fig. 30S); but the type shown in tig. 509 is die most com¬ 
mon. The volume amounted here to about 7 cub.m. in the second and the water 
was very muddy. But after a violent rain the entire bottom of the glen is filled with 
a big tempestuous torrent, and this is possessed of very great erosive power. The 
accompanying illustration (fig. 310) gives an approximate vertical section through the 
lower course of the Tscharklik-su. No sooner does the river issue from the mountains 
than it plunges in amongst the gravel-and-sh ingle beds, anil is deepest at a—L At 
a„ — b„ the depth is only half as great; while at a„ } — h,„ the powers of erosion anti 
deposition balance one another, in such wise that not only does the stream not carve 
out a permanent channel for itself, but it actually spreads out in deltaic fashion, 
and shifts its course from branch to branch. 



Although Jigdelik-tokaj lies merely 1 8.+ km. from Tscharklik, and although the 
difference ofaltitude between them amounts to only 240 m. (Tscharklik — 925 m.; Jig¬ 
delik-tokaj = 1165 m.), a real climatic difference was nevertheless observable, namely 
a change from the oppressive heat of the lowlands to the fresh, crisp air of the mountains. 
Down in Tscharklik we were annoyed by the gnats, but no sooner did we get 
beyond die vegetation of the little oasis than they disapjjeared completely. We were 
however still so far subject to the climatic relations of the lowlands in that the usual 
winds prevailed; anti of this we hail a clear proof in the evening, for at 6 p.m. 
there arose a terrific kara-buran. bringing with it impenetrable clouds of wind-driven 
dust. Bui no sooner does one leave the open, fiat lowlands, ami enter the mountains 
than one gets beyond the reach of these characteristic east-north-east storms. 

May tSth, The air next morning after the tempest was a good deal cooler 
and a slight rain was falling, die usual concomitant, as I have already stated, of 
these violent tempests. Our course was now towards the south and south-south¬ 
west, the ascent ijecoming more and more perceptible and the ground being some¬ 
what broken and hard, consisting as it did of sand and gravel It bore a thin 
scattering of scrub — inkakendt and bfhn!ick,utt> At first we kept quite close to 
the scarped terrace on the left side of the Tscharklik-su, dm ugh afterwards we gra¬ 
dually departed from it and slowly approached the mountains at an acute angle, 
crossing on the way a grot number of small dry torrents, dial spring out of cre¬ 
vices, fissures, and narrow glens, -.hurt and steep, deft in the front of the range that 
faces the desert One of these is situated close to the sjjot where the Tscharklik-su 
itself emerges however fairly big. The portal at which the Tscharklik-su issues 
is dark anti narrow, being wedged in between lofty mountains, from the plain 
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bi:!ow its glen is seen to wind, by short bends, from tJit: south-east to the north¬ 
west according as the spurs and oil shoots on either side projtjct and overlap 
t /i r r t‘Jiclon> J In: head ui the glen is barred by an immense crest. Tile highest 
were il1 P Ia <*s streaked w ith thin strips of snow, probably only one night old. 
( >n the whole this part of the Astin-tagh extends towards the south-west and west- 
south-west, forming the south-eastern border of the mountain-ranges that encircle the 
I arim basin. I he watercourses which we crossed over were thus directed towards the 
north-west, j he only one that succeeds in accomplishing its course is the Tscharklik- 
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su, the largest of them all. After emerging from the mountains, it flows at first to¬ 
wards the north-west and north-north-west, then towards the north, anti finally it 
inclines towards the north-east. .As for the part of the stream which actually forces 
its way through the lower Astin-tagh, ] was unable to obtain any reliable informa¬ 
tion about it. The natives never travel that way; indeed they look upon it as im¬ 
passable. It may however safely fie assumed, that the narrow gorge is so far choked 
with gravel and stones that the only time at wliich it can at all be traversed Is in 
winter, and then only on foot. 

When we approached the lowest spur we happened to be on the edge of the 
scarped terrace on the right of the glen, which was there dry. Some of the natives 
call it for this reason Kuruk-saj, though others give it the name of Korumhik-saj. 

y<mnujr m Ctniml ArL*. HL 
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The latter is the more correct form, and it agrees tiesi moreover with the natural 
features; for. although the glen is, it is true, for the most part dry (&unt£), it is 
to an even more significant degree choked with gravel and stones {korumiuk). At 
the point where it breaks out of the mountains the glen is framed in by clear-cut 
terraces of gravel-and-shingle. Between these we marched at first southwards, and 
then, upon reaching the hard rock, we turned to the south-east. Here the gravel- 
and-s fling If; terraces, which were at first arranged in steps one above the other, be¬ 
come lower, and after the glen narrows, they almost die away altogether, except for 
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an occasional fragmentary survival, in their place bare, steep, wild cliffs rise on 
both sides. Generally speaking die bottom 0 r the glen is destitute of vegetation 
except for a few tamarisks and kamisch growing in sheltered crevices; the bottom 
Ls indeed too full of gravel and stnafl stones to admit of plants striking root, in fact 
it was difficult enough to ride amongst them. The glen strj>tmines an endless 
number of times, rendering fresh compass-bearings a matter of constant necessity 
At the entrance of the glen the rocks consisted of red granite and black striped 
granite, as well as of black schist. Higher up die last-named predominates. Quartzite 

also occurs. 

Soon however we turned due east, and as we climbed up higher, the mountain- 
walLs which had at fast reached a considerable altitude, grew tower, and behind tin; 
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nearest crests bigger and greater ones towered up still higher, proving that the 
former were only 'offshoots of the latter. The spring of Toghrak-bulak is now 
waterless, though a dump of fresh, deliciously green toghraks were growing beside 
it. The bed of the watercourse at die bottom of the glen was still moist after the 
last rain that fell, and in some oi the hollow's there were still pools ol water. W e 
were now marching towards die east-north-east and north-east, so that we were 
virtually travelling parallel with the northern foot of the mountains. The acclivity 
up to die little pass of Toghrak-huiakning-davan is pretty steep, though not difficult. 
The altitude at the entrance to the Kommluk-saj is 1503 m >! *it die little secondary 
pass, it was 1956 m.; and at Camp U, at Tscharklik-su. on the other side of the 
pass, 1644 m. Thus the pass lies in the spur which overhangs the left side of the 
Tscharklik-su, and the Konimiuk-saj is a rather unimportant glen on the west side 
of the same spur. The glen by which you descend from the pass likewise runs to¬ 
wards the east-north-east and forms a side-glen to the principal glen oi the I schark- 
!ik-su. At Asghan-bulak, or the Spring of the Wild Hrier, we found a little pool 
containing water and encircled by tamarisks, wild briers, and other bushes, below 
it the glen itself is so narrow and so choked with stones that the track has had to 
be carried along the slopes on its right side, and from them one descends by a steep 
brae to the bottom of the side-glen. At die point where the side-glen joins the 
principal glen some poplars were growing, anti the gra-ss was relatively good. I he 
country there is picturesque; the I idle expansion lies ensconced amid majestic 
mountain-masses. The Tscharklik-su, which appeared to have been swollen by the 
last rain, but was then subsiding, nevertheless filled the glen with its rush and its 
roar. Here too the river makes‘a sharp bend, in that it turns from the north-east 
to the north-west and then effects its passage through the lower Akm-tagh. Jn die 
short distance from this point to the mouth of this gien, that is to its actual exit 

from the mountains, the fall is 150 m. At 7 a.m. on the 19th May the stream had 

the following dimensions; breadth, 10.9 nu; mean depth, 0.51 m,; maximum depth, 
0,65 m.: mean velocity. 1.174 m. in the second; and volume, 7.0a cub.m. in the second. 

In a little mountain torrent such as this the volume naturally varies a good deal, 

not only from day to day in dependence upon the rainfall, but also during the course 
of a single day. Even in the photographs of Camp H, herewith appended, the higher 
water-marks can be distinguished. During the 19th May the rain came down two or 
three times pretty smartly, and die stream rose somewhat in consequence. 

On the 20th May we only travelled 4 km. Lo the east-north-east up the glen 
of the Tscharklik-su; but short though the stage was, it proved more difficult than 
most. For one thing, we had to cross over the stream no less than seventeen times, 
and this was rather dangerous for our baggage; for owing to the bottom being so 
full of stones, our horses and mules ran great risk of tailing. Add to this the 
fact that die stream had in die morning perceptibly swollen in consequence of the 
latest rainfall. The narrow watercourse is not only deeply cut In the greenstone, 
but also winds backwards and forwards a good deal. 1 he stream is for the most 
part embraced between semi-peninsular terraces of gravel-a nd-sh ingle, though the 
projecting buttresses are generally covered with earth and overgrown with grass, 
hushes, and an occasional toghrak. The bottom of the glen is one confused mass 
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of rounds, water-worn fragments of granite. On both sides it is overhung by stu¬ 
pendous Cliffs of the most capricious and eccentric shapes. In a word die scenery 
. whkh is typically characteristic of a transverse glen cleft through granite, 
uiat is to say at once nigged, fantastic, anJ grand. Every now and again"we passed 
a little expansion where vegetation grows, ideal spots for a camp. The den was 
wreathed m a slight mist T enhancing in some respects its mystical and majestic attri- 
jLites. All the way up the prevailing rock was coarse-grained grey granite, occur- 
nng m several varieties, and shot through with veins of pegmatite of greater or 

' f5iS th, f ne f' rjlack ***** occurred. The mountains that shut in the glen 

frequently shoot vertically down into it, or where they are directly exposed to Hi, 
crosne actmn of the Fscharidik-su actually overhang it. We pitched Camp 111 in 
an expansion known as Matsrhit-saj. or the Glen of the Masque, a peculiar but ap¬ 
propriately selected name. The entire scene did in fact suggest the interior of a 

iriw mU TT Cali ' oUc . Cath f <lra1 ’ ani1 Ihe -““I*™*™* rather heightened 
under Z rooftfu @ d “ d * » f •*»* *« 
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May 1 1 st. Above Miitschit-saj the main glen of the T^WL-fu. * ■ 
sable, being completely filled with stones. Accordingly J tu n^Tou Jit'* T* 
too i, appeared to come from the soothe - £5 “Tul fULS “ rT 
just there joias it. This was dry, ami also thickly littered with stone ’’ "f 

as well as fenced in by steep walls of rock. It winds rn I - J 1,1 VC ’ 

hut is beset on both sides by several fissures and side-glenEven hi fr- K | * <M ™ 1, 

- i3 S 

she and water-worn, though with a rough and weathered soVcT^^T- 
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came across small patches of tamarisk* and grass. Here there Is a little spring, 
with bright fresh water, known as julghun-bulak: but it was only able to give rise 
to a rivulet of about 40 m. in length, after which it disappeared among the gravel. 
Above that point the glen grows extremely narrow and the ascent steeper and 
steeper. Even the track itself is only visible occasionally; it has been partly washed 
away by the chance violent rains, partly it is only seldom used and then almost 
exclusively bv die inhabitants of Tsdiarkltk when driving their horses up to die 
higher grazing-grounds in summer, where they leave diem to look after thum- 
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selves as long as the grass is good. At length the glen contracts to its head- 

sources, three small glens containing springs. The biggest of these is the one 

farthest north; this may be regarded as the real beginning of the Mtadiit-uj. The 
track however follows the middle stream of the three, namely a steep torrent, winch 
comes down from die pass of Jaman*davan. I his name, which means the Had (i. e. 
Difficult) Pass, is significant, for the pass is indeed one of die mast difficult t have 

had experience of in this part of Tibet The last piece of the ascent is difficult 

even for horses, anti the loads kept constantly slipping off our pack-animals. The 
summit of die pass itself is so narrow and sharp that only one horse at a time can 
find room on the top of it. By this pass of jaman-davan we thus crossed over the 
spur of the Astin-tagh which borders the Tscharklik-su on the right or west. The 
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pass itself makes a rather deep gap in the spur, for both north aiul south of it the 
mountains swell up into great cliff-like masses. Here we found arkharis and par¬ 
tridges. In the course of the relatively short stage from Camp III we dimbed no 
less than 1450 m., for the absolute altitude of the Jaman-davan is 3 136 m. 

So long as we were in the Matsdiit-saj we marched uniformly east-north-east, 
and the glen leading down from die pass still continues to Follow the same direction. 
On that tht: eastern side the descent is far less accentuated, and also easier, owing 
to the fact that the surface is earth y and grass-grown, both gravel and stones being 
absent. Around the pass then: were patches of snow on die slopes facing north; 
and on the east side they were large enough to give rise to a little brook, which 
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we followed die whole of the way down, the brook being augmented at intervals as 
it descended. Lower down this glen also contracts, and becomes plentifully strewn 
with gravel, and finally it is just as awkward as ihe western acclivity. Often the 
track avoids the bottom of the glen and climbs up on the slopes at the sides, where 
the wild briers grow amongst the gravel. Then down ive would go steeply into the 
bottom, and soon up again on the opposite side. In some places however we were 
able to ride along the bottom of the watercourse. Here again, thanks to the ener¬ 
getic and bold relief, the scenery is of the grandest, new views bursting upon us 
without cessation. \\ e soon came to the spring of Tschivilik-bulak, surrounded by 
bushes and tschilm, Below it we found toghraks growing in a triangular expansion 
where two glens meet. I here too balghun bushes, grass, and other vegetation 
thrive, the little oasis being both cool and pleasant. Its full name is T&lkdlikntngki- 
ajaghi-koschlasch, i. e, the Meeting-place of the Lower Part of the Fox Spring; 
though it is generally called simply Koschlasch. Minor windings being disregarded. 






PI. 70. 



CA«r IV, LOOKlKi' now (WARPS. 







I K 1IIH TSCNAkKUK-Sf T(i THK KUM-Kfil,. 


399 


the two glens which unite here form practically one straight line running from west 
to east or rather a little towards the east-north-cast. On the south they are bordered 
by an imposing and connected range, while on die north of them is the Lower 
Astin-tagh, which, as we have seen, is pierced by the Tscharklik-su. Below Kosch- 
lasch this latter range is also pteticed by tile stream that is formed by the two con¬ 
joint glens, namely that which comes down from the Jaman-davan and that from 
Tblkblik-buIaJc. Just below Koschlasch its direction is N. io° W., though it winds 
about a good deal; but on the whole it preserves a direction parallel to the trans¬ 
verse glen of the Tscharklik-su, that is to the north-west. J was told that it de¬ 
bouches upon the lowlands not far to the east of the glen-outlet of the Tscharklik- 
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su; and from Jigdcllk-tokaj a rocky gateway is indeed visible in that position. Rut 
in point of wildness and. grandeur the glen of Koschlasch cannot compare with that 
of the Tscharklik-su, but then its source region in the mountains covers a less ex¬ 
tensive area. Whereas the Tscharklik-su cuts through both parallel ranges of the 
Astin-tagh, it is only the lower range that is cleft by the Koschlasch; and the volume 
of the latter is so insignificant that it is unable to advance especially far from the 
foot of the mountains, still less to promote the fertility’ of an)' cultivated ground. In 
this respect of the rivers that How down northwards out of the southern Ixirder-ranges 
of East Turkestan the Tscharklik-su is the last towards the cast that can be utilized 
for irrigation, and 1 have already pointed out that the streams which from the south 
flow into the main artery' of the Tarim system increase in size from east to west 
until we come to the Jarkem-darja, 

The absolute altitude at Koschlasch amounts to 2394 m -> and consequently it 
is very 7 appreciably higher than tire corresponding point in the breach of Lite Tsdiark- 
lik-su; for there the altitude is [686 m. The erosive energy of the larger river has 
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thus cut out a much deeper channel. All the way between Camps 111 and IV we 
marched amongst granite of divers kinds. The pass of Jaman-davan is embedded 
in grey granite. 

On the 22nd May we ascended the glen of TblkoUk for no less than 24 km.. 
and the resultant of my coni pass- bearings was N. 74 E-. whereas the glen of Jaman- 
davan runs N. 75 E. Hence we may reasonably take it t that these two glens cor¬ 
respond to a latitudinal valley parallel with the tong axis of the mountain-rangts. 
The glen of Tblkblik ascends in a tolerably uniform way, though very gently; is 
narrow, being squeezed in between its perpendicular craggy walls; is full of gravel 
and smaller stones; and is traversed by a rippling brook. It is moreover joined 
by several small transverse glens, though one or two of them are larger ami 
afford more extensive views; but as a rule the summit of the main range on 
each side is masked by the nearest spurs and buttresses. One of these side-glens, 
which comes from the south, carried even then a little water. Oil the whole the glen 
runs fairly straight in the direction l have indicated, although at the same time it 
shows a number of small projecting angles where the rocks jut out. The usual 
vegetation thrives on several little level expansions. The track was mostly indistinct. 

At one especially narrow place the brook tumbles over 
a rocky threshold or sill 3 to 4 m. high, and Inflow 
that the watercourse is blocked almost all the way 
across by a couple of huge pieces of granite (fig. 317). 
Here it was impossible for horses with loads to gel 
past; accordingly we had to unload them and carry 
their burdens ourselves up past the cascade. Above 
this place the glen widens out again, and the going 
became easier, the surface consisting for the most 
part of soft earth free front gravel- At the same 
time the vegetation grew more abundant. The relative altitudes of tile moun¬ 
tains decreased, though they were still imposing. Some of the side-glens are so 
large, that jf one were without a guide, one would lie in doubt as to which was 
the main glen. At Camp V, Tiilkblik, two glens thus unite, the larger of the 
two coming from the N. to' E, At its head we saw- the crest of a dark and im¬ 
posing range, with a large quantity of snow uj«m it, evidently fresh-fallen; during 
the last lew days the sky hail been generally clouded. That crest was however the 
summit of the Lower Astin-tagh, which farther west is pierced by the two trans¬ 
verse glens that I have mentioned. Thus at Tiilkblik we were on the south side of this 
great mountain wall; so that along this route you have no need to cross over it by 
any pass, but Instead you use the little secondary pass of Korumluk-saj and the 
transverse glen between Camps 11 and Ilk 

The brook in the upper part of the glen of Tblkblik was destitute of water, 
being only a little moist; but at 5 p-m. it was again full, for a brook bringing about 
1 j cub.m. of water in the second issued out of the glen dial comes down from the 
to c E,, being derived from the melting of the snows during the day. The water 
was thick and muddy, and after gradually filling all the hollows in the watercourse 
it afterwards continued on down the glen. 
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L’f THE TSCHAKKMK-SU TO THE Kir.M-KOl.. 

During this stage f took the follow ing specimens of rocki a liard black crystal- 
Itno schist dipping Si* towards the £ 15* E., and forming dark bands and cor- 
mas,, which stood out id an especially conspicuous way against the disintegrated 
grace!, dwusual material of the slopes; a dark green schist, dipping «,♦ towari, 
tite b, 45 U,i and finally the same predominant dark schists with a dip of^r to- 
wards the N. 22° VV. The schism are however interrupted at intervals by swellings 
oi grey granite and in one or two places by red coarse-grained granite- The gravel 

and rocky fragments that Utter the bottom of the glen consisted' as hitherto almost 
exclusively of grey granite. 

May 23rd. During the night the thermometer dropped as low as — 6 ° de¬ 
cidedly cold considering the time of year; the altitude was however as much as 
2922 m. At that altitude the fresh grass had not yet made its appearance; what 
uid exist was a survival from the preceding autumn* 

Leaving l olkolik we travelled south-east up to a little pass near bv, which is 
however ol considerable orographical importance as a water-divide between TolkOlik 
and the next glen. Its altitude is only a score or so of meters above Camp V, and 
it is situated amongst exclusively earthy formations. The glen that descends over on 
the other side goes do mi so gently as to be imperceptible to tile eye. It was drv 
and stony, and makes some rather sharp turns. Here a ml there were patches of 
scanty grass and scrub. We again saw the summit of the Lower Astin-tagh at the 
head oi a northern side-glen. The spurs which embrace this new glen are relatively 
Imv. and gradually decrease still farther in height, until at last they consist simply 
ol disintegrated material and yellow earth; the only place where we detected hard 
rock was high up close under the summit of tile main crest and at die foot of the 
mountains, where the torrent has eaten its way in at the windings of the glen. 
While the glen inclines to the east-south-east, south-south-east, ami finally t<T the 
south -south - west, making a wide arc, the mountains dwindle into the rather low hills, 
which recede more ami more from one another, until at last the glen terminates in 
an extensive open arena, paved with soft soil and grass of the previous year, on 
which kulan droppings were abundant. Indeed we saw some kulans there. Here 
die track was distinct. On our right we had. close at hand, a pretty low range of 
mountains, consisting for the most part of earthy material. The opposite range, on 
the left, that is tile east, was a good distance away; this was bigger, of a black 
colour, anti touched in places with snow. Here and there were other snow-capped 
mountain-masses, the arrangement of which it was difficult to make out at that 
distance. 'Hie open steppe stretching between those ranges is called Lajdang, or 
the Clayey, because sediment and clay are washed down, especially off the range on 
the right, ami so form level expanses. There was no running water visible anywhere 
111 this locality. Hie arena of Lajdang does not however form a dosed basin; it is 
only a valley expansion, upon which several other glens debouch farther east. It 
contracts towards the south and gradually merges Into a rather narrow glen, with a 
gentle slope. On our right we still had die same curving range as hitherto, and on 
the left rather low lulls, while beyond them appeared a main crest at about 8 km. 
distance. In point of dimensions the descending glen is rather insignificant; hard 
rock shows here and there in its watercourse. Instead of following this glen down 
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to its junction with the Tscharklik-su, we left it on our right anti crossed over the 
flat, soft spur which separates it from the nearest side-glen on the south. This last 
is more energetically excavated and possesses a stony l**d, as well as rather de¬ 
cidedly accentuated erosion terraces. This glen also runs towards the south-west, 
and at Haschaklik joins the Tscbarklik-stti forming an expansion with good gracing 



tig. Jfl8. OPES VAl.l.F.V" IN 1118 UHfF.R ASTI X-TAG H. 


and fuel. Several similar side-gjens debouch here upon the principal glen, the upper 
breach of which we liad avoided by making a rather wide detour. If the glen of 
Tscharklik-su were practicable all the way, the distance between M&schit and 
Maschaklik would be essentially shortened. 

At the little pass over the water-divide between the transverse glens of Koscb- 
lasch and Tscharklik-su, we found the same black schist as before, dipping 59 0 to- 
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wards the N, 35* W. After that came several varieties of granite, gneiss, and crystal¬ 
line schist. 

'1’lie sky was veiled with heavy, (.lark clouds and every now and again it 
snowed, the adjacent mountains being in part sprinkled with snow. The stream was 
a good deal smaller here than at Camps II and 111 . having a volume of only 
2.6 cub.m- in the second, while its breadth was but 6 m.. its maximum depth 0.70 m.. 
and its velocity a trifle over 1 m. in the second. The water was of a very peculiar 
and unusual colour, being very nearly milky white: the cause of this was no douht 
some soft light-coloured earthy matter higher up. At our camp the Tscharklik-su 
came down from the 5. 14° E-. although higher up its course is probahty more 
south-east to north-west. From the same point die glen slopes down towards die 
N. 55 0 W. 





Fig. 3ig- oi*m v alleys is riif. upper astik-taoh. 


May 25th. The weather amongst these mountains was more like winter than 
summer, but then ive were steadily climbing up to higher altitudes. At 1 laschaklik 
we were 2S94 m. above the sea, and during the course of the day, in which we 
travelled 25 km. to the south, we ascended a good deal higher still. We now de¬ 
finitively left to the south-east the Tscharklik-su and the mountainous region in which 
that stream has its sources and feeders, forded the stream at Haschaklik, and pro¬ 
ceeded south-west to a quite low pass or saddle of soft material. Over on its west 
side a small watercourse leads down to the large, but waterless, glen that makes 
one of the left-hand side-glens of the Tscharklik-su: this we followed up as far as 
the pass at which it originates. It is rather winding and is fenced in with terraces 
of gravel-and-shingle and earth, oil which grows some vegetation, grass and teresken. 
These terraces are backed by low, rounded hills, behind which rise dark ranges of more 
formidable dimensions. In its upper part this glen is joined from the right by the glen 
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of Jol-saj. which really is the main glen, and is said to come from Lite BKHimainous 
regions in which the Tscharklik-su also has its sources. We saw no signs of wild 
animals except the track of a bear. Strange to say, neither the glen nor its pass 
possesses a name, The acclivity leading up to the latter is rather steep, though not 
particularly difficult, for the surface consists of soft earth with a sprinkling ol grass. 
The first pass is of a secondary character; the second, the pass proper, has an ab¬ 
solute altitude of 3493 m. 



Fig, JJo. CAMP Vff. ttSKORLtnC, 


A small and quite short glen leads down to a broad open iheiwt'g, which ev<;n- 
tuaily terminates in the similarly broad, open glen of l nkurluk, and this slopes gently 
down towards the north-west until it joins the Tscharklik-su a little: below Haschak- 
lik. At lIu j bottom of the thaiwtg is a shallow, gravelly bed, without any water. 
\Vhen m were on the pass it began to snow, at first in fine round pellets, but soon 
iu thick, heavy (lakes, making white the whole country south of the pass, During 
the evening vast quantities of snow fell; but on the following day most of the snow' 
disappeared ofl the level ground, and only remained on tile slopes of the mountains. 
We marched up the gently ascending glen, which finally widens out into the 
open grating-grounds, spacious and excellent, of Unkurluk Camp VII was pitched 
m the mouth uf a small side-glen on its right side. The name Unkurluk, meaning 
Earth-caves, betrays that human beings dwell there; and after a little search we did 
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indeed find some shepherds, who were in cltarge of 600 sheep and several horses 
belonging to a baj in Tschertschen. They numbered in all iS persons and are said 
to spend the entire year up amongst these mountains, only changing their pasture- 
grounds from time to time. Most of them dwell in wretched earth-caves, partly 
covered over with high* or >felt carpets*, though the)- likewise possessed a couple 
of rough anti ready tents. They obtain their supply of water at this season and in 
winter from springs. The reason the Unkurluk-saj Jul not then carry a drop ol 
water was, that the cold was considered to be still too great up in the region of 
its sources. Summer would not make its apjxarance there for a month yet. that is 
not until the end of June; it is then that the young grass shoots up and the water 
begins to come down the glen. The only warm months are July and August; autumn 
begins early, and the winter is bitterly cold. The wild animals embrace arkharis 
and kSkmel goats {Psettd&is Xnfwor), and sometimes wild yaks. The last-named 
had been especially numerous during the preceding autumn. Other members of the 
local fauna were kulans (sometimes), wolves, and bears. Mountain-partridges were 
numerous; we heard them calling to one another all over the mountains. 



1 was told, that there are two tracks in the upper part of the glen of Unkur- 
luk. the more easterly one being the nearer and the more convenient, though at 
that season it was considered unsuitable because of the last snow-fall; we were ac¬ 
cordingly advised to choose the other and more westerly road. 

The greater part of the day’s march was amongst soft earthy ground, though 
gravel of red and grey granite was common in die bottoms of the glens. Those 
latter assumed the form of hard rock in only a few places. Where we debouched 
into the Unkurluk-saj we observed light green schists, and at Camp VII mica- 
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schists dipping 76° towards die N. ao° W. Here the altitude was 3629 rrt. above 
sea-1 eveL 

May 27th. A great number of spring-fed rivulets converge from every direc¬ 
tion, and especially from the great snow-dad mountain-ranges on the south, into the 
open plain of Unkurhik, which slopes towards the north-west. Thus the region around 
Unkurluk forms a trough-shaped gathering-basin, capable of holding vast quantities 
of water when it rajns in the summer. 'lire usual route to Kar-jaghdi proceeds due 
south from Unkurluk, crossing over three passes. This we passed, as 1 have said, on the 
left hand, anti travelling towards the south-west crossed over both the eroded water¬ 
courses of Unkurluk. Tliese unite somewhat farther down; die one on the left con¬ 
tained a little water from tlie melting of the snow of the day liefore. A tiny side-glen 
led us up to die first pass, situated in the spur which separates Unkurluk from the glen 
©t Kisil-partscha or PartschaKk. lying to the west of it. The spur in question consists 
of soft gtass-grown hills, ami is so low-, that the pass is only 45 m. higher than the plain 
of Unkurluk, It is however safe to say that lower down it grows bigger, seeing that 
it effectually prevents die two glens from uniting; for the Kisil-partscha, which also 
slopes tow ards die north-west, debouches directly into the Tscharklik-su. The main glen 
of Kisil-partscha is, like that oJ L ukurluk, broad, and possesses a wide source-region, 
which is none the less smaller titan that of its neighbour. On the south jt is backed by 
the same snow-clad main range. If one may' judge from the marks of erosion, this 
glen too would appear to be traversed by pretty considerable bodies of water. 

I lie track, still maintaining a south-west direction, ascends a side-glen and so 
reaches another pass in soft ground. being barely 20 m, higher than the former pass, 
and situated in a chain of heights dial separate Kisil-partscha from the next glen on 
the west. The latter is however relatively insignificant, and is embraced amongst 
soft hills, besides which it soon runs into die Kisil-partscha, After following it for 
a space towards the north-west, we left it on our right, and turned south-west up a 
couple of similar glens. Of these the larger one, on die west, is called Jaka-saj, 
a name said to have been conferred upon it because it is situated *by the side oft 
the larger Kisil-partscha. The Jaka-saj brought us up to the third pass of that 
day, and the highest, namely 3797 m. On die other side of this pass even the level 
spaces were covered with snow, anti consequently slippery and Insecure under foot, 
the surface consisting entirely of earth and clay. Here ami there we saw- tiny rivulets 
in the bottoms of the watercourses; but they* were too feeble to gadier into brooks. 
We were now separated from die fourth secondary pass by a fresh gathering-basin 
belonging to a sidc-glen of the Ghulmet-saj; this pass lies a dozen meters lower 
dian the last. On its southern side we travelled by gendy rising, broken ground, 
that drains into the rather great and broad Ghulmet-saj, crossing on the way over 
a host of spring-fed rivulets, some of which contained a little water. This region is 
separated from another gathering-basin on the south by a low saddle. The glens 
and watercourses of this second gathering-basin converge upon an independent main 
glen, which instead of uniting w ith any of those that I have just mentioned, cuts its 
way through the Astin-tagh independently, and thus forms a separate transverse glen, 
which is said to debouch upon the lowlands at Tatlik-bulak, so that it terminates a 
day’s journey south-west of the outlet of the Tscharklik-su. There exists no direct 
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road through dds glen; probably it is. like the Tscharklik-su, too greatly obstructed 
with gravel and stones; nevertheless there is a mountain-path by the side ot it. 

Our track led up through the most southerly of the side-glens of the glen of 
Tatlik-bulak. This side-glen, which is rather small and pretty deeply cut, is rightly 
named Kkil-su, for the little brook tlrat was then coursing down it was of a brick- 
red colour. One more pass or saddle, extremely flat, brought us into the next main 
glen, that of Kar-jaghdi, which where wc struck it was coming from the S. 40’ E* and 
then proceeded towards the N. 6o° W. Here we made Camp V III beside a little 
spring, which formed a large ice-sheet in the bottom of the glen, There was fairly 
good grazing on the gentle hills round about. The altitude was 3S60 m. 



Fig. 32S. look 1 sc s jS' W FROM KAk-JAUKH!- 


AIl day long we had had an imposing range on our left hand and that not 
very far away, The passes which we had successively crossed over wane situated in 
the spurs and ramifying arms of that range, and thus were entirely secondary in 
character. Further, we had ascertained that the Unkurluk-saj joins the Tscharklik- 
su below Haschaklik, as also does the Kisil-partscha u little way below the end of 
the Unkurluk. The jaka-saj joins the Ghulmet (= Kul Muhamed, being named 
after a man from Tschertschen, who used to come there hunting), and this latter de¬ 
bouches upon the Tscharklik-su half-a-day's journey above MatscMt, The Ghulmet- 
saj is the farthest south of the glens that belong to the catchment-area of the 
Tscharklik-su; south of it begins the catchment-area of the Tatlik-bulak. I was told. 
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that in five days, supposing one marched 3° km. Kv<: 0' d*y, oi:ie might reach 1 fimen- 
alik, a point on the mountain-road between Tschertschen and Temirlik, Three days 
are required to reach a pretty easy pass, on the other, that is the western, side of 
which begin the sources of the brook which runs down to Vasch-schahri. On the 
south of this route rises a mountain-range called Karava-tschaJik, or the Black Craggy 
Mountains. Another pass along diis same route is said to divide the waters ol the 
Vasch-schahri from those of the Tschcrtschen-darja. 



l-ig. 3^3. ojuKisa £ i v rfinsi camv lx. 


I'he varieties of rock that 1 observed during the course of this day were an 
extremely fi ne - gr ained, dark green, hard rock, dipping 47 0 towards the N. 50" W. 1 
at Kisil-saj a hard, dark mica-schist, dipping 60 5 towards the S. 6o° E. Otherwise 
we rode ali day across soft, earthy ground, hard rock being remarkably rare, and 
only once or twice within reach. 

May 2Still, This day we travelled principally east-south-east, ascending first 
the glen of Kar-jaghdi, which from Camp VTJI continues on towards the N. 6o° \Y.. 
until it at length joins the Tatlik-bulak. Its bed is level and has a gentle ascent, 
and is filled with fine gravel, through which were trickling a number of tiny rills caused 
by the melting of the Iasi fallen snow, and coloured brick-red by the severely 
weathered and fast crumbling red sandstone and conglomerate, of which the erosion 
terraces of the glen are composed. This sandstone seemed to be bedded at an 
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angle of 40° N., and the conglomerate ai 73 0 to the S- 30° E. Ever)' now and 
again the glen contracts to a rather narrow gorge, though its containing terraces 
still continue low. It is joined on both sides by a host of small side-glens, some of 
them issuing through deep-cut, narrow portals. On the south our glen is bordered 
by rather low mountains, to which we gradually approached nearer, while on the 
north rises a decidedly imposing snow-white mass, the snow on which is not how¬ 
ever perpetual, but disappears in the summer. The relative altitude of the range on 
the south is not more than 150 m,, while the mass on the north rises to at least 
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600 m. The pass, on which the Kar-jaghdi originates, is 4079 m, high, ami forms 
a slight ami comfortable swelling, but so dat that it is not easy to determine the 
actual water-divide. From its summit we perceived two glens, one running to the 
south-east, and another, running N. 8o° E., wide and open, and bounded on die 
north by a crest, upon ami above which rises the great dominating mountain-mass I. 
We followed the former of these glens, which are separated by a detached, and not 
particularly lofty, range. Perhaps it would be orographicaily more correct to look 
ujjon this range as a direct continuation of the rocky ridge w hich borders die glen 
of Kar-jaghdi on the south, and which in that case is pierced by the glen running 
south-east. By dds last we went slowly down towards the broad latitudinal valley 
which forms the westward continuation of the Tschimen valley. Even from the upper 
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part ol the glen ive commanded a magnificent and extensive view across the southern 
border-range of the great valley, the Piaslik being viable from end to end of its 
course in the south and south-east, though it was then covered with snow. From 
the great massive 1 a side-glen runs down northwards, like the one we were following 
and parallel to it; this debouches somewhere in the locality of Ghischa. 

The glen by which we descended was short, but rapidly widened out, and we 
soon emerged upon the htkir , i. e. the hard gravelly scree with an exceedingly 
gentle downward slope- We pitched Camp IX in the bottom of the latitudinal 
valley, where an insignificant brook was meandering backwards and forwards along 
a broad, shallow eroded watercourse, with small patches of grass cm its banks. On 
the left bank we found hard scrub growing, and it supplied us with fuel. 

Apart from the red sandstone at the former camp, we nowhere saw hard rock; 
the ground consisted everywhere of soft materials, — earth, debris, and sand. There 
was a considerable quantity of snow round about the pass, forming continuous 
sheets a decimeter deep, bur owing to its thawing the ground was soft, oozy, and 
slippery, Hut in tin: glen by which we came down from the pass there was no snow 
at all; and the little rivulets that trickled down from this glen soon ceased, disap¬ 
pearing amongst die debris. This mountainous country is much more winter-like in 
the end of May than it is In the end of October. During this latter month the 
I'lasfik for instance is practically quite free from snow. The grazing too is a r 0fJ d 
deal worse in May than in October; it is what is left over' from die autumn, but 
has been for the most part dipped dose by the kulans. Camp IX was situated at 
an absolute altitude of 3S00 m. At that elevation the frost at night was quite no¬ 
ticeable, namely (i.f, so that in the morning die ground was frozen hard 

The large eroded, watercourse beside which we made Camp IX comes from theS. 
66 U.. and originates m Kosak-kafeti. that is the pass in the w estern part of the TschJ- 
men valley that forms the water-divide between the Tschmien-kbl and the Tscb rtsclien- 
darja. This pass, situated only -9 m. above Camp IX. that is to sa v above the bottom 
of the latitudinal valley, is invested with great orographies! importance-as the water-divide 
between the basin of the Tarim and the Tschimen valley. It occurs in the long imposing 
range the eastern end of which is known as the Akato-tagh, and which culminates in the 
me-tschnnen, while farther west it borders the glen of the Tsdtertschen-darja on the north. 

13 y means of this journey across the northern border-ranges of Tibet I sue- 
ceeded in gaining a tolerably dear general idea of the situation which the Tscliark- 
hk-su and oeighlwuribg streams occupy amongst these mountains. The long south- 

5 "* t0 tU,rth ' eiist bmfldl of th ^ river, which Is shown on the map of the Russian 
General Staff, and from it has been transferred to all other maps of this region is 
purely imaginary: there j s nothing In nature to correspond to it in even the Vi- 
molest degree. There exists no stream at all running from south-west to north-east* 
but there do exist a vast number of glens running from south-east to north-west, and 
belonging to the Tscharfehk-su, the Tadik-buM, and the river of Vasch-schahri and 
between^ again there are several small secondary glens. On the whole the ’main 
gden of the Ischarki,k- S u runs west-north-west, while its side-glens, all of which enter 
the mam glen from the left, run north-west. We found a precisely similar arrange¬ 
ment at Dschalian-saj in the end of November of die year before. 
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CHAPTER XXV. 


FROM THE KUM-KOL OVER THE ARKA-TAGH. 


.May 30th, We crossed south-eastwards over the wide space between our 
watercourse and that which proceeds from the Toghri-saj, being at the same time 
the main stream of the latitudinal valley- The ground was barren, and hard, con¬ 
sisting of coarse sand, furrowed at intervals by small rivulets. The watercourse of 
Toghri-saj comes from the S. 22* W., and proceeds onwards towards the N. 40 E., 
and gives every Indication of carrying sometimes a considerable flood; though at 
this time its volume was only about 5 cub.m, in the second, and that was split up 
Into a number of brown muddy arms distributed over its broad, shallow bed. I his 
last is nevertheless contained within sharply defined terraces. In the east-north-east 
we saw the little foothills that rise at Ghischa, the place where the latitudinal 
valley contracts to its narrowest; though it also narrows towards Kosak-kakti in 
the west. 

From llie bottom of the latitudinal valley we slowly ascended by a transverse 
glen in the iMaslik range, the next glen on the east to the important breach of 
Toghri-saj, with which we became acquainted the preceding autumn. The grazing 
here was very scanty, and water also was wanting, while the quantity or snow was 
exceedingly small, only the loftier parts of the mountains being white. We pitched 
Camp X at a spot where japkak was growing, at an altitude of 4 ° 7 8 m ' > thus we 
were at exactly the same altitude as the pass of the preceding day. The rocks 
consisted of a hard, fine-grained green schist, much folded, and of quartzite. On 
the whole however the mountains exhibit rounded outlines, and are built up of loose 
disintegrated material The mountain scenery had therefore assumed an entirety 
different character. In the Astin-tagh, in the transverse glen of the Tscharklik-su, 
the scenery was characterised by wild, fantastic cliffs, bare hard rock, with a pro¬ 
nounced vertical relief. Here however it had assumed the aspect of the common 
Tibetan type, namely rounded outlines, long rolling undulations, slight vertical 
differences, a preponderance of soft disintegrated material and but very little hard 
rock. Wild yaks and orongo antelopes now began to make their appearance, but 
apart from them hares and ravens only. It blew pretty crisply from both east and 
west, the sky was for the most part clouded, and sometimses snow fell, with a 
little hall. 
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June ist. From Camp X we ascended yet another So m. as far as a little 
easy saddle or pass, which is orographi rally significant only as forming the water- 
divide between the big latitudinal valley on the north and a very small self-contained 
basin on the south; the latter being a tiny cauldron-shaped depression, with a minia¬ 
ture lake in the middle, or rather a large pool no doubt formed from the snows 
of die last few days, file range of Piaslik, which borders this little basin on the 
south, is crossed by a pass of precisely the same absolute altitude as the preceding 
pass, namely 4159 m. South of it we travelled diagonally across the western part 
ol the latitudinal valley between Tiaslik and the Kalta-alaghan, passing on our right, 
that is to die west, what appeared to be a free-standing butte, but which may very 



welt have been merely an oltshoot or spur of some mountain-range or other. "Hie 
rather large, open glen which lies on the southern side of this butte was stated by 
my guides to run towards the west-south-west and to enter die Toghri-saj. a state¬ 
ment 1 am unable to control, though it seems to me not improbable. In the upper 
part of this glen there is thus a saddle, which separates the water that flows down 
to die glen leading into die Toghri-saj from that which enters the flat, irregularly 
shaped depression which we were then crossing over. That this really is a self-contained 
drainage-basin appeared to be evident from the rather extensive area of moist, flat 
sedimentary ground which we passed close on our right hand, and towards which 
the then dry watercourses converge. This depression is bordered therefore on the south 
by die Kalta-akghan, which we crossed by means of a pass 4526 m, high, die 
highest point we had attained since leaving Tscharklik, The level alluvium in tire 
bottom of the depression was coloured red from the mountains of red sandstone 
and conglomerate, very friable and much disintegrated, that shuts it in all round. 
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From the top of the pass the ground falls away gently towards the basin of 
the Lower Ktim-kbl. At first ive kept to a glen of moderate size, then after crossing 
over a small saddle, we continued our march down a second similar glen, lioth are 
bordered by soft, rounded oft shoots from the ridge in which the pass is situated, and 
which itself forms a westward prolongation of the Kalta-alaghan. After that we steered 
our course towards the south-east, passing on the left, that is the north, the entrance 
to the big, broad latitudinal valley by which in November we had travelled to Kum- 
bulak, namely the valley which intervenes between the Kalta-alaghan and die Piaslik 
or Tschimen-tagh. This valley appears to be directly continuous w ith die self-con¬ 
tained basin I have just described, though betiveen the tivo there must be a flat 
saddle or threshold. The glen that we now left on the north is a transverse glen 
tiiroitgh die Kalta-alaghan, and alTords a passage to the river that we found in the 
western part of the latitudinal valley. Towards die west the Kalta-alaghan comes 
to a rather sudden end. though it is continued by a minor, detached butte. Through 
the gap betiveen the two we again saw the snow-capped crest of the Piaslik, Here, 
as at Kum-bulak, its relative altitude appeared to be rather insignificant, owing to 
the fact that the latitudinal valley just mentioned lies at such a great absolute ele¬ 
vation- As we advanced away from the mountains the country grew more and 
more open, the surface sloping at a remarkably gentle angle towards the south¬ 
east. In front of us we now perceived the two small detached buttes which we had 
noticed in our November excursion. It was at the eastern foot of the eastern butte 
that we then encamped (see Atlas PL 44); we were now approaching the western one 
at an acute angle, having it pretty close on our right. It forms a short and rather 
low' crest, stretching east and west. On the left we passed another small detached 
butte, lying east of the principal mass, and thus marched as it were through a rocky 
gateway. And now' we saw spread out before us die broad blue sheet of the Ajagh- 
kum-kol; to the left the Kalta-alaghan, its sunn nit faintly white, formed an im¬ 
pressive feature as seen in foreshortened perspective. The country here was re¬ 
markably Hat and open, such irregularities as do exist not impeding the view\ Tile 
ground was hard, and excellent for travelling, consisting of graved, coarse sand, and 
dust, anti the farther we got down, the drier It became, for the brooks from the 
melting snows are not able to reach so far down. Generally the surface was quite 
barren, grass and scrub being rare. There is nothing to indicate which way the surface 
slopes except the beds of the dry watercourses. Thus there exists, north of the 
free-standing butte, a gentle swelling, from w'hich a brook descends towards the 
north-east, hugging closely the northern foot of the small insular butte- From the 
same swelling a second brook runs towards the south-west, but this must evidently 
describe an arc round the larger butte, going south, south-east, and finally east. 
Kulans and orongo antelopes were numerous, though at this season lean, for the 
young summer grass had not yet begun to sprout 

At the spot where we encamped, quite close to tire lake shore, there were 
no springs. We dug several wells, but the water they yielded was salt. One of 
the shepherds who had accompanied us from L'nkurluk possessed however sufficient 
instinct to point out to us a place where he undertook to say we should find drink¬ 
able water, and he was right. We dug down through the sand until we came to 
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a deposit of blue day, and there we struck water that was drinkable. It was probably 
thaw-water from the mountains, which finds its way into the lake by subterranean 
channels. Along the shore there was a narrow strip of grass. 

The only two places in which we observed hard rock were, first, just above 
Camp X, where green schist and quartzite cropped out at do' to the S. 35 I > and, 
secondly, at the'last of the buttes, where a dark violet mica-schist dipped at 
29 towards the A. 1 f E- The hard rocky skeleton of the mountains is becoming 
more and more hidden under the deposits of soft material. < >n tire northern side 
of this peripheral region the disintegration products have been deposited over the 
gigantic area of the Tarim basin. We were now entering upon that part of Tibet 
which is constituted of self-contained drainage-basins, in which all the disintegration 
products are retained, partly filling up and rendering shallower the basins themselves 
and partly burying and hiding the backbones of the mountains, so that they only crop 
out at intervals- The basin of Kum-kol is however too big for this disintegration ma¬ 
terial to have yet been able to bury' tile small detached buttes w Inch ‘.till rise above it 
like islands- Similarly the Kalta-alaghan rises to such a lofty height, that the greater 
part of the range consists of bare rock. On the south too it is bordered by an 
immense range, the Arkatagh, which again rises to much too great an altitude for 
it to be in any sense accessible to the masking of the disintegrated materials- But 
beyond it. still farther south on the Tibetan highlands, we shall soon be crossing 
regions in which none but the very loftiest ranges succeed in Sifting themselves up 
above this universal ocean of weathered debris. 

At its extreme western end. near Camp XI, the Kum-kdl is about 5 or 6 
km. broad and for ms as it were a blunted bay. the shores of which are every bit 
as even and regular as the shores round the rest of the lake. By means ol a short 
reconnaissance 1 ascertained that that part of the shore which stretches between the 
camp and the eastern butte has just as regular an outline, the only diversity being 
a couple of miniature peninsulas and hays, and a couple of lagoons quite close to 
the shore. The spring beside which we encamped in November yielded a little 
water even now, but the small quantity of grazing which we found then had in the 
interval mostly been eaten off by kulans- The eastern butte screened the view of 
the northern shore only; the southern shore, with its low heights, was visible lor a 
good way to the east, but eventually it died away in the Tar distance. 1 o the east 
no land was visible at all, and this is just what one would expect, for the country 
between the upper lake and the lower lake is wonderfully flat. 

After the entire caravan was collected at Camp XI, we continued our journey 
southwards on the 6th June, our immediate goal being the Arka-tagh. At first we 
marched along the shore, which was hard and level, with a scanty sprinkling of 
grass. Upon reaching a little freshwater spring we were forced to quit the shore¬ 
line, owing to the existence of treacherous lagoons and marshes. These are caused 
by the entrance into the lake of several small brooks and streams from the south¬ 
west; in some of them die water was perfectly fresh. Our course from the lake 
made an acute angle with its southern shore, and we soon lost sight of its waters; 
and then making our way across a rather fiat steppe of kouruk and teresken, we 
steered south-east towards a glen, or rather a breach, in the low range which rises 
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some instance hack from the shore. This steppe was crossed by a river coming 
from the south-south-west and carrying t a.ih.m. of water in the second, thick anil 
muddy, and of a red colour, ami divided into several amis. The first offshoots and 
spurs of the low ridge that we soon crossed over consisted of very powdery, soft 
yellow earth, perfectly dry, into which our caravan animals sank deeply as they 
tramped along. Below these hills stretch an expanse of marshes, showing open 
water here and there. The water in them was salt, and they appeared to extent! 
right down to the southern shore of the lake, making a flat region which would be 
entirely inundated if the surface of the Kum-kdl were to rise ever so little. But 
this shore region presents an insuperable barrier to the traveller, except possibly 
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in winter, farther on. after we began to inarch east along the northern foot of 
the ridge, we found it excessively tiring to advance over the loose powdery surface- 
The ridge itself consists exclusively of the same formation, and is so wanting in 
stability that it would not be surprising if the whole were to he washed away to¬ 
gether by some violent rain or other. Its flanks are scored with gullies and water¬ 
courses, some of which had in their lower reaches a tiny rivulet edged with white 
salt. The rivulets, along the line where we crossed them, were generally not more 
than a foot or half a foot broad, and about twice that in depth, so that they are 
rather deeply sunk in the soft formation. .VII make their way into a larger lagoon, 
situated amongst the flat hills, and filled with intensely salt water: from which it is 
to be inferred that it does not send out any emissary to the lake, but rather, on 
die contrary’, sometimes receives salt water from It. 

We reached die flat pass on the top of the little ridge by means of a shallow, 
gently sloping glen, which exhibited no signs of flowing water. On the top the 








